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Carhorundum offers th 
| é Answers 
lo every ceramic refractory problem 


A COMPLETE LINE OF 
SUPER REFRACTORIES INTELLIGENT RECOMMENDATION 


SETTER TILE... Carbofrax” and Carbo” OF THE REFRACTORIES YOU NEED 


40 (silicon carbide) tile for long life, max- 


imum strength and resistance to heat shock. A background of wide experience in the 
“Mullfrax” § (sillimanite ) tile for chemical ceramic field enables The Carborundum 
stability, clean setting surface and low ulti- Company to serve the entire Ceramic 
mate Cost. Industry. 


Producing, as we do, all types of super-re- 
fractory materials, we certainly are qualified 


SAGGERS... Carbofrax” and Carbo"40 
for fuel savings due to high heat transfer 
and for long life under severe operating to make recommendations of refractories. 


conditions. No matter what your refractory problem may 

: : be, you are assured that an intelligent recom- 
MUFFLES . . : “Carbofrax” for maximum mendation of the best suited refractory ma- 
heat conductivity, lower fuel consumption terial will be made—a recommendation that 


and fast operation of enameling furnaces 


and ceramic kilns will assure maximum savings. 


“Alfrax” (fused alumina) for long life, low Our experience, gained in many different 
fuel consumption. types of installations, can assist you in prop- 
“Mullfrax” S$ for long life, low cost in con- erly installing and operating with the refrac- 
tinuous kilns. tory selected. 
RECUPERATORS... The Carborundum Write our nearest representative to discuss 
Company Recuperator with “Carbofrax” your problem in detail. 


heat transfer elements for reclaiming heat 
in waste gases of kilns and furnaces for 
preheating combustion air or plant heat- 
ing air. 
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OPEN THE DOOR TO 
PRODUCTION ECONOMIES 


The EMG-4 Mixer. 


type with stationary hopper. 


9 cu. ft. 


Uniform distribution and blending of all 


batch ingredients, plus perfect dispersion of 
moisture where required, establishes the definite 


superiority of “Lancaster” Mixers for the 
Ceramic Industry. 


Lowered power requirements, and lowered 
costs for repairs further add to the desirability 
of employing this system in your operations. 


Particular attention is given to the exacting 
requirements of the Ceramic Industry so that the 
fine adaptability of “Lancaster” Mixers is con- 
stantly maintained. Through provision for a 
variation in operating speeds and mixing tools, a 
greater range of mixing applications may be 
covered. 


LANCASTER 


A dust proof, closed pan 


For capacities to 72 gals. or 


Scientific control of the flow of materials in the 
mixing pan establishes a uniform and intensive 
processing to each batch. 


Users all over the country are continually tell- 
ing us of the finer results being obtained through 
their application of the ‘““Lancaster’’ Mixing Sys- 
tem—improvement in their ware—increased 
control over production—decreased costs—less 
waste. 

Your investigation of ‘“‘Lancaster’s’’ advanced 
mixing principles is invited. Further informa- 
tion will be supplied upon request, without obli- 
gation to you. Write us today. 


Bulletin 70 fully illustrates and describes 
Lancaster’ Mixers. 


IRON WORKS, INC. 


BRICK MACHINERY DIVISION 


LANCASTER, PENNA., 


U.S.A. 
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“LANCASTER” MIXERS 


CERAMICS — 
ABRASIVES— 
GLASS— 
ENAMELS— 
REFRACTORIES— 


The No. 1 “‘Lancaster’’ Mixer. A heavy 
duty unit for a range of batch sizes from 
32 cu. ft. minimum to 2 cu. ft. maximum. 


Visit the “Lancaster” display 
in room 512 at Hotel Stevens 
during the A. C. S. Meeting 
in Chicago, April 17 to 21. 


The EAG-3 or EAG-4 ‘“‘Lancaster’’ Mixer fitted with full 
Batch elevator hopper and dust tight cover. For a range 
of batch capacities to 72 gals. or 9 cu. ft. 


LANCASTER IRON WORKS, INC. 


BRICK MACHINERY DIVISION 


LANCASTER, PENNA., U.S.A. 
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It'll draw for you like this too 


THIs combination sink-tray is an ideal 
fixture for kitchens where space is lim- 
ited. The merchandise man who con- 
ceived this idea knew he had something 
that would sell. Getting it into produc- 
tion, though, was a poser, because of 
the complicated draw —two adjacent 
basins, one twelve inches deep, the 
other seven. 

Some metal men said it couldn't be 
done, but the fabricating engineer and 
Armco Ingot Iron proved differently. 


When a sheet of heavy-gage ARMCco 
Ingot Iron is placed in the huge spe- 
cially designed press, the metal literally 
“flows” into a strong wall of uniform 
thickness at all points. 

It’s easy to see that bonding troubles 
would be a serious matter in such a 
large and costly piece as this. Here the 
enameling properties of Armco Enamel- 
ing Iron saved time and money. 

Our staff of metallurgists and enamel- 
ing consultants will gladly help you to 
work the bugs out of any production 
problem. Ask for this service. There is 
no obligation. The American Rolling 
Mill Co., 300 Curtis St., Middletown, O. 
@ LISTEN to the ARMCO BAND over N. B. C. every 


Sunday afternoon, coast to coast — starting the 25TH 
ANNIVERSARY YEAR of Armco national advertising. 
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HIGHEST QUALITY 
IMPORTED and DOMESTIC 


CLAYS 


FLINT TALC 
WHITING 


PRECIPITATED CALCIUM CARBONATE 
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TIME e after TIME « after TIME 


LUSTERLITE ENAMELS 


have proved themselves the superior 
frit. First, there is absolute uniformity — 
from the first batch through the con- 
tinuous purchasing so often accorded 


LUSTERLITE. 


Equally frequent is the appreciation of 
our ability to give immediate shipment. 
Unequalled stocks on hand at the nation’s 
transportation center can save you time, 
money and production. Specify LUSTER- 
LITE ENAMELS for your next batch. 


CHICAGO VITREOUS ENAMEL 


PRODUCT CO. 141) SOUTH 55th CourT 


Made Especially for the Glass Maker 


Specify SOLVAY when you buy Soda Ash because 
Solvay is and has been the standard of quality since 
1881. It offers the following advantages: 

More than 99.50% Sodium Carbonate (dry basis). 
Proper granulation and absolute uniformity in quality. 
Your choice of Soda Ash graded for efficient use with 
any of the known commercial glass sand. 

The services of a well organized technical staff which is 
available to Solvay customers. 


Make Solvay your source of supply for 
POTASSIUM CARBONATE 
98-100% Calcined Dustless 
83-85% Granulated Hydrated 
CAUSTIC POTASH 
Liquid—Solid—Lump—Flake—Ground 


Full information sent on request. 
SOLVAY SALES CORPORATION 


Alkalies and Chemical Products Manufactured 
by The Solvay Process Company 


40 RECTOR ST. NEW YORE, N. Y. 


From a cold kiln 
to 2462° F. in 


six hours! 


DFC HIGH-TEMPERATURE 
TEST KILN NO. 100 


Ideal for research and testing of clays, 
glazes, etc., in ceramic, glassware, enameling, 
and refractory industries. 

This kiln is lined with IBEX high- 
alumina refractory and employs the famed 
DFC “Multiple Tube Muffle’ for high 
efficiency in transfer of heat to the ware. 
Burner equipment can be supplied to meet 
any local condition. Effective door opening, 
9” x 13”. 

Write for Bulletin 361 for full information 
on this and entire line of Keramic Kilns. 


The 
DENVER FIRE CLAY 
ompany 


SALT LAKE 


EL PASO, TEXAS 
UTAH 


NEWYORK; 


(DFC 


DENVER, COLO., U.S. A. 
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‘ORSUKSITSALT; meaning “seal fat” 
was Eskimo slang for K olcth 


— NATURAL GREENLAND CRYOLITE 


@ The Eskimos in Greenland not only had a name for 
Kryolith ... they had a use for it as well. They often 
weighted their fish-nets with it. But the true value of 
this remarkable mineral was brought to light when it 
was first used as a flux by the ceramic industry. 


Today it is recognized as the strongest flux and one 
of the most economical opacifiers available. It is widely 
used in making our superior modern enamels, glass, 
and glazes. It makes possible lower furnace tempera- 
tures and increased workability, and contributes to 
the improved color and lustre of the finished products. 


Kryolith is combined by Nature as a stable double 
fluoride, without the presence of combined moisture. 
It is found as a commercial deposit only in Greenland. 
Always be sure the frit you buy is made with the gen- 
uine natural material—Kryolith. Pennsylvania Salt 
Manufacturing Company, Widener Bldg., Philadelphia, 
Pa. New York + Chicago + St. Louis + Pittsburgh - 


Tacoma Wyandotte. 


PENNSYLVANIA SALT 
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UNIFORM CERAMIC COLORS 


Harshaw ceramic colors are dependable and uniform. ... Modern checking 
devices like the G. E. Spectrophotometer and the Reflectometer are used 
daily to control Harshaw’s color production.... Specify Harshaw Colors 


for best results. 


THE HARSHAW CHEMICAL CO. 


Manufacturers, Importers, Merchants 
Offices and Laboratories: Cleveland, Ohio 


Quality products since 1892 


New York, Philadelphia, Chicago, Detroit, Pittsburgh, Cincinnati, East Liverpool, Los 
Angeles, San Francisco. Works at Cleveland and Elyria, Ohio, and Philadelphia, Pa. 
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Abrasives 

Carborundum Co. (Carborundum and 
Aloxite) 

Celo Mines, Inc. (Almanite Garnet) 
Chicago Vitreous Enamel Product Co. 
The Hommel Co., O., Inc. 
Norton Co. (Alundum-Crystolon) 

Air Conditioning Systems 


Frazier-Simplex, Inc. 

Aloxite (Refractory Products) 
Carborundum Co. 

Alumina (Hydrate and Calcined) 
Ceramic Color & Chemical Mfg. Co 
Drakefeld, B. F., & Co. 

Du Pont de Nemours, E. I., & Co., Inc 
R. & H. Chemicals Dept. 

Harshaw Chemical Co. 

The Hommel Co., O., Inc. 

The Vitro Mfg. Co. 

Alumina (Fused) Brick and Tile 
Electro Refractories & Alloys Corp. 
Pennsylvania Salt Mfg. Co. 

The Vitro Mfg. Co 


Aluminum Oxide 
The Hommel Co., O., Inc. 
Pennsylvania Salt Mfg. Co. 


The Vitro Mfg. Co 
Aluminum Oxide (Fused) 
Carborundum Co. 
Electro Refractories & Alloys Corp 
Harshaw Chemical Co 
Norton Co. 
The Vitro Mfg. Co 
Alundum (Refractory Products) 
Norton Co. 
Ammonium Bicarbonate 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Solvay Sales Corp. 
Ammonium Bifiuoride 
Drakenfeld, B. F., & Co 
Du Pont de Nemours, E. I., & Co., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
The Vitro Mfg. Co. 
Ammonium Carbonate 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel Co., O., 
The Vitro Mfg. Co. 
Antimony Oxide 
Ceramic & Chemical Mfg. Co. 
Drakenfeld, F., & Co. 
R. & H. Chemicals Dept. 
Harshaw Chemical Co 


Inc., 


Inc 


Inc. 


Inc., 


The Hommel Co., O., Inc. 

The Vitro Mfg. Co. 
Antimony Sulphide 

The Hommel Co., O., Inc. 


Arches (Interlocking, Suspending, and Circu- 


lar) 
Frazier-Simplex, Inc. 
Arsenic 
Drakenfeld, B. F., & Co. 


Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
Ingram-Richardson Mfg. Co. of Indiana, 
Inc. 

Automatic Brick Car Loaders 
Lancaster Iron Works, Inc. 

Ball Mills 
Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel Product Co. 
Hardinge Co. 
The Hommel Co., O., In 
onireee Richardson Mfg. Co. of Indiana, 


In 
McDanel Refractory Porcelain Co. 
The Vitro Mfg. Co. 
Ball Mills (Laboratory Type) 
Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel Product Co. 
Denver Fire Clay Co. 
Drakenfeld, B. F., & Co. 
Hardinge Co. 
The Hommel Co., O., Inc. 
Ingram-Richardson Mfg. Co. of Indiana, 


Inc. 
The Vitro Mfg. Co. 
Barium Carbonate 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., 
R. & H. Chemicais Dept. 
Hammill & Gillespie, Inc. 
Harshaw Chemical Ce. 
The Hommel Co., O., 
The Vitro Mfg. Co. 
Batch Systems 
Frazier-Simplex, Inc. 
Lancaster Iron Works, Inc. 
National Engineering Co. 
Batts 
Carborundum Co. (‘‘Carbofrax Aloxite’’) 
Denver Fire Clay Co 


Inc., 


Inc. 


Electro Refractories & Alloys Corp. 
Norton Co. (Alundum-Crystolon) 
Benders (Bar 
Ransome Concrete 
Bichromate of Soda 
Harshaw Chemical Co 
The Hommel Co., O., 
Bitstone 
Potters Supply Co. 
Blocks (Refractory) 
Carborundum Co 
Chicago Vitreous Enamel Product Co 
Corhart Refractories Co. 
Denver Fire Clay Co 
Electro Refractories & Alloys Corp 


Machinery Co. 


Inc. 


Louthan Mfg. Co. 
Norton Co 
The Vitro Mfg. Co 


Body Stains 


Drakenfeld, B. F., & Co. 


Du Pont de Nemours, E. I., & Co., Inc. 
R,. & H. Chemicals Dept. 
rhe Hommel Co., O., Inc 
Bone Ash 
Denver Fire Clay Co 
Harshaw Chemical Co. 
The Hommel Co., O., Inc 
Borax 
American Potash & Chemical Co 
Denver Fire Clay Co 
Drakenfeld, B. F., & Co 
Du Pont de Nemours, E. I., & Co., Inc., 


R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
[The Hommel Co., O., Inc. 


Pacific Coast Borax Co. 
The Vitro Mfg. Co 

Borax Glass 
American Potash and Chemical Corp 
Ceramic Color & Chemical Mfg. Co. 
Denver Fire Clay Co. 

Drakenfeld, B. F., & Co. 

Du Pont de Nemours, E. I., & Co., 
R. & H. Chemicals Dept. 

Harshaw Chemical Co. 

Che Hommel Co., O., Inc. 

Pacific Coast Borax Co 

Ihe Vitro Mfg. Co. 

Boric Acid (Anhydrous) 

Denver Fire Clay Co. 
Drakenfeld, B. F., & Co 
Harshaw Chemical Co. 
The Hommel Co., O., Inc 
Pacific Coast Borax Co. 
The Vitro Mfg. Co. 

Boric Acid (Crystal, Granular, or Powder) 
American Potash & Chemical Corp. 
Ceramic Color & Chemical Mfg. Co. 
Denver Fire Clay Co. 

Drakenfeld, B. F., & Co. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
Pacific Coast Borax Co 
The Vitro Mfg. Co. 

Boron Carbide 
Norton Co. 

Brick Machines (also Barrows, Molds) 
Lancaster Iron Works, Inc. 

Brick (Refractory) 

Carborundum Co. 
Chic ago Vitreous E eee Product Co. 
Corhart Refractories Co. 

Denver Fire Clay Co. 

Electro Refractories & Alloys Corp. 
Norton Co. 

The Vitro Mfg. Co. 

Buckets (Concrete, Elevator) 

Ransome Concrete Machinery Co. 

Cadmium Sulphide 
Drakenfeld, B. F., & Co. 

Harshaw Chemical Co. 
The Hommel Co., O., Inc. 

Carbofrax (Refractory Products) 
Carborundum Co. 

Carbonates (Barium, Lead) 

Ceramic Color & Chemical Mfg. Co. 

Drakenfeld, B. F., & Co. 

Du Pont de Nemours, & Ce; 
R. & H. Chemicals Dept. 

Harshaw Chemical Co. 

The Hommel Co., O., Inc 

The Vitro Mfg. Co. 

Castings 
Lancaster Iron Works, Inc. 

Castings (Abrasive Resisting) 
Bethlehem Steel Co. 

Caustic Potash 
Du Pont de Nemours, E. I., & Co., 

R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc 
Solvay Sales Corp. 

Caustic Soda 
Ceramic Color & Chemical Mfg. Co. 
Denver Fire Clay Co. 

Du Pont de Nemours, E. I., & Co., 
R. & H. Chemicals Dept. 

Harshaw Chemical Co. 

The Hommel Co., O., Inc. 

Pennsylvania Salt Mfg. Co. 


Inc., 


“‘Carbofrax Aloxite’’) 


Inc., 


Inc., 


Solvay Sales Corp 

The Vitro Mfg. Co. 
Cements 

Carborundum Co 

Chicago Vitreous Enamel Product Co 

Corhart Refractories Co 

Electro Refractories & Alloys Corp 

Norton Co 

Pennsylvania Salt Mfg 
Ceramic Chemicals 


Co 


Ceramic Color & Chemical Mfg. Co 
Drakenfeld, B. F., & Co 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept 

Harshaw Chemical Co 
The Hommel Co., O., Inc 
Metal & Thermit Corp 
Pennsylvania Salt Mfg. Co 
rhe Porcelain Enamel and Mfg. Co 
Titanium Alloy & Mfg. Co. 
The Vitro Mfg. Co 

Cerium Oxide 
Drakenfeld, B. F & Co 

Chromium Oxide 
Ceramic Color & Chemical Mfg. Co 


Chicago Hee Enamel Product Co. 
Drakenfeld, F., & Co 


Du Pont de Ne mours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co 
rhe Hommel Co., O., Inc 
The Vitro Mfg. Co 
Clay (Ball) 
Ceramic Color & Chemical Mfg. Co. 
Du Pont de Nemours, E. I., & Co., Ine., 
R. & H. Chemicals Dept. 
Hammill & Gillespie, Inc 
Harshaw Chemical Co 
The Hommel Co., O., Inc 
Kentucky Clay Mining Co 
Kentucky-Tennessee Clay Co. 
Maxson, Elwyn L 
Old Hickory Clay Co. 
Paper Makers Importing Co. 
Potters Supply Co 
Spinks, H. C., Clay Co. 
The Vitro Mfg. Co. 
United Clay Mines Corp. 
Clay (Bentonite) 
Wyodak Chemical Co 
Clay (Block) 
Du Pont de Nemours, E. I., & Co., Inc., 


R. & H. Chemicals Dept. 
Clay (China) 
Ceramic Color & Chemical Mfg. Co 
Georgia Kaolin Co 
Hammill & Gillespie, 
Harshaw Chemical Co 
The Hommel Co., O., 
Maxson, Elwyn L. 
Paper Makers Importing Co. 
The Vitro Mfg. Co. 
United Clay Mines Corp. 
Clay—Cleaners, Feeders 
Lancaster Iron Works, 
Clay (Electrical, Porcelain) 
Ceramic Color & Chemical Mfg. Co. 
Hammill & Gillespie, Inc. 
The Hommel Co., O., Inc. 
Kentucky Clay Mining Co. 
Kentucky-Tennessee Clay Co. 
Maxson, Elwyn L 
Old Hickory Clay Co 
Paper Makers Importing Co. 
Spinks, H. C., Clay Co 
United Clay Mines Corp. 
Clay (Enamel) 
Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel Product Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Hammill & Gillespie, Inc. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
Ingram-Richardson Mfg. Co. of Indiana, 
Inc. 
Kentucky Clay Mining Co. 
Kentucky-Tennessee Clay Co. 
Maxson, Elwyn L. 
Metal & Thermit Corp. 
Old Hickory Clay Co. 
Paper Makers Importing Co. 
The Porcelain Enamel & Mfg. Co. 
Spinks, H. C., Clay Co. 
Titanium Alloy & Mfg. Co 
The Vitro Mfg. Co. 
United Clay Mines Corp. 
Clay (Fire) 
Denver Fire Clay Co. 
Maxson, Elwyn L. 
Paper Makers Importing Co. 
Potters Supply Co. 
Clay (German Vallendar) 
Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel Product Co. 
Drakenfeld, B. F., & ge 
Du Pont de Nemours, E, I., & Co., 
R. & H. Chemicals Dept 
Hammill & Gillespie, Inc. 
Harshaw Chemical Co, 


Inc. 


Inc. 


Inc. 


Inc., 


The Hommel Co., O., Inc. 
Ingram-Richardson Mfg. 
Inc. 
Kentucky Clay Mining Co. 
The Porcelain — & Mfg. 
The Vitro Mfg. 
United Clay Corp. 
Clay Miners 
Maxson, Elwyn L. 
Old Hickory Clay Co. 
Paper Makers Importing Co. 
Spinks, H. C., Clay Co. 
United Clay Mines Corp. 
Clay (Potters) 
Denver Fire Clay Co. 
Hammill & Gillespie, Inc. 
The Hommel Co., O., Inc. 
Kentucky Clay Mining Co. 
Old Hickory Clay Co. 
Maxson, Elwyn L. 
Paper Makers Importing Co. 
Spinks, H. C., Clay Co. 
United Clay Mines Corp. 
Clay (Process Equipment) 
Hardinge Co. 
Lancaster Iron Works, Inc 
National Engineering Co. 
Clay (Sagger) 
Georgia Kaolin age 
The Hommel Co., , Inc. 
Kentucky Clay Mining Co. 
Kentucky-Tennessee Clay Co. 
Maxson, Elwyn L. 
Old Hickory Clay Co. 
Paper Makers Importing Co. 
Potters Supply Co. 
Spinks, H. C., Clay Co 
United Clay Mines Corp. 
Clay-Slip (Albany) 
Hammill & Gillespie, Inc. 
United Clay Mines Corp. 
Clay (Wad) 
Kentucky Clay Mining Co. 
Kentucky-Tennessee Clay Co 
Potters Supply Co. 
Spinks, H. C., Clay Co 
United Clay Mines Corp 
Clay (Wall Tile) 
Hammill & Gillespie, Inc 
Kentucky Clay Mining Co 
Kentucky-Tennessee Clay Co 
Maxson, Elwyn L. 
Old Hickory Clay Co. 
Paper Makers Importing Co. 
Spinks, H. C., Clay Co. 
United Clay Mines Corp. 
Cleaners 
Pennsylvania Salt Mfg. Co. 
The Porcelain Enamel & Mfg. Co. 
Cleaners, Chemical 
Harshaw Chemical Co 
Pennsylvania Salt Mfg. Co. 
Clocks (Gauge Board) 
Chicago Vitreous Enamel Product Co. 
The Hommel! Co., O., Inc. 
Cobalt Oxide 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Harshaw Chemical “7 
The Hommel Co., O., 
a Richardson Mie. Co. of Indiana, 
In 


Co. of Indiana, 


Co. 


The el Enamel & Mfg. Co. 
The Vitro Mfg. Co. 
Cobalt Sulphate 
Drakenfeld, B. F., & Co. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc 
Colors 
Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel Product Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., Inc 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
Ingram-Richardson Mfg. Co. of Indiana, 
Inc. 
The Porcelain Enamel & Mfg. Co. 
The Vitro Mfg. Co 
Concrete (Chutes, Grouters) 
Ransome Concrete Machinery Co. 
Cones 
The Edward Orton, Jr., 
tion 
Conveying Equipment 
Frazier-Simplex, Inc. 
Lancaster Iron Works, Inc. 
National Engineering Co. 
Copper Oxide 
Drakenfeld, B. F., & Co. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
Corhart 
Corhart Refractories Co. 
Cornwall Stone (Imported) 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., 
R. & H. Chemicals Dept. 
Eureka Flint & Spar Co. 
Hammill & Gillespie, Inc. 
Harshaw Chemical Co. 


Ceramic Founda- 


Inc., 


The Hommel Co., O 
Maxson, Elwyn L. 
Paper Makers Importing Co. 

Crucibles (Filter, Melting, Ignition) 
Carborundum Co 
Denver Fire Clay Co. 
Norton Co 
Potters Supply Co 

Crushers (Clay) 

Lancaster Iron Works, 

Cryolite (see Kryolith) 
Ceramic Color & Chemical Mfg. Co. 
Du Pont de Nemours, E. I., & Co., Inc., 

R. & H. Chemicals Dept 
Harshaw Chemic: 
The Hommel Co., Inc 
Pennsylvania Salt ‘Mie. Co 
The Vitro Mfg. Co 

Crystolon (Refractory Products) 
Norton Co. 

Cullet, Washing Plants, Incinerators, Crushers 
Frazier-Simplex, Inc. 

Cutters (Bar) 

Ransome Concrete Machinery Co 

Decorating Supplies 
Ceramic Color & Chemical Mfg. Co 
Chicago Vitreous Enamel Product Co. 
Drakenfeld, B. F., & Co. 

Du Pont de Nemours, E. I., & Co., 
R. & H. Chemicals Dept. 

Harshaw 

The Hommel Co., , Inc. 

The Vitro Mfg. Co. 

Disintegrators 
Hardinge Co. 

Lancaster Iron Works, Inc 
National Engineering Co. 

Dryer (Pipe Rack) 
Lancaster lron Works, 

Drying Machinery 
Frazier-Simplex, Inc. 
Lancaster Iron Works, Inc 
Proctor & Schwartz, Inc. 

Electrocast Refractories 
Corhart Refractories Co. 

Enameling Equipment (Complete) 

Ceramic Color & Chemical Mfg. Co. 

Chicago Vitreous Enamel Product Co 

Frazier-Simplex, Inc. 

The Hommel Co., O., Inc. 

Ingram-Richardson Mfg. Co. of Indiana 
Inc 

The Vitro Mfg. Co. 

Enameling Furnaces 
Carborundum Co. 

Ceramic Color & Chemical Mfg. Co. 

Chicago Vitreous Enamel Product Co. 

Electro Refractories & Alloys Corp. 

The Hommel Co., O., Inc. 

Ingram- Richardson Mfg. Co. of Indiana, 
Inc. 

Lancaster Iron Works, 

Norton Co. 

Enameling Iron (Sheet) 
American Rolling Mill Co 
Bethlehem Steel Co. 

Enameling Muffies 
Bethlehem Steel Co. 

Carborundum Co. (Carbofrax) 

Chicago Vitreous Enamel Product Co. 

Electro Refractories & Alloys Corp. 

Frazier-Simplex, Inc. 

Ingram-Richardson Mfg. Co. of Indiana, 
Inc. 

Norton Co. (Alundum) 

Enameling (Practical Service) 

Ceramic Color & Chemical Mfg. Co. 

Chicago Vitreous Enamel Product Co 

The Hommel Co., O., Inc. 

Ingram-Richardson Mfg. Co. of Indiana 
Inc. 

Metal & Thermit Corp. 

The Porcelain Enamel & Mfg. Co 

Titanium Alloy & Mfg. Co. 

The Vitro Mfg. Co. 

Enamels 
Ceramic Color & Chemical Mfg. Co 
Chicago Vitreous Enamel Product Co 
Drakenfeld, B. F., & Co. 

Du Pont de Nemours, E. I., & Co., 
R. & H. Chemicals Dept. 

Harshaw Chemical Co. 

The Hommel Co., O., Inc 

Ingram-Richardson Mfg. Co. of Indiana, 
Inc. 

The Porcelain Enamel & Mfg. Co 

The Vitro Mfg. Co. 

Enamel Oxide 
Drakenfeld, B. F., & Co 
Du Pont de Nemours, E. I., 

R. & H. Chemicals Dept 

Enamels (Porcelain) 

Ceramic Color & Chemical Mfg. Co 

Chicago Vitreous Enamel Product Co 

The Hommel Co., O., Inc. 

Ingram-Richardson Mfg. Co 
Inc 

The Porcelain Enamel & Mfg. Co. 

Titanium Alloy & Mfg. Co. 

The Vitro Mfg. Co. 

Equipment (Porcelain Enameling) 
Ceramic Color & Chemical Mfg. Co 
Chicago Vitreous Enamel Product Co 
The DeVilbiss Co. 


, Inc. 


Inc. 


Inc 


Inc. 


Inc. 


Inc 


& Co., Inc., 


of Indiana, 


Hardinge Co. 
The Hommel Co., O., Inc 
Ingram-Richardson Mfg 
Inc 
Exhaust Systems 
The DeVilbiss Co. 
Feldspar 
Ceramic Color & Chemical Mfg. Co. 


Co. of Indiana, 


Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Eureka Flint & Spar Co. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
Maxson, Elwyn L 
Paper Makers Importing Co. 
The Porcelain Enamel & Mfg. Co 
The Vitro Mfg. Co 
Filter Fabrics 
Metakloth Company 
Fire Brick 
Carborundum Co 
Corhart Refractories Co 
Denver Fire Clay Co. 
Electro Refractories & Alloys Corp. 
Norton Co 
Charles Taylor Sons Co. 
Fire Brick—Process Equipment 
Lancaster Iron Works, Inc 
Fire Clay 
Denver Fire Clay Co 
Spinks, H. C., Clay Co. 
Flint 
Ceramic Color & Chemical Mfg. Co. 
Du Pont de Nemours, E. I., & Co., Inc 


R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
Maxson, Elwyn L 
Paper Makers Importing Co. 
The Porcelain Enamel & Mfg. Co 
Flint Pebbles 
Ceramic Color & Chemical Mfg. Co 
Chicago Vitreous Enamel Product Co 
Eureka Flint & Spar Co. 
The Hommel Co., O., Inc 
Ingram-Richardson Mfg. Co. of Indiana, 
Inc 
The Vitro Mfg. Co 
Floors (Non-Slip) 
Norton Co 
Fluorspar 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
French Flint 
Eureka Flint & Spar Co. 
Maxson, Elwyn L. 
Paper Makers Importing Co. 
Frit 
Ceramic Color & Chemical Mfg. Co 
Chicago Vitreous Enamel Product Co. 
Harshaw Chemical Co 
The Hommel Co., O., Inc 
Ingram-Richardson Mfg. 
Inc. 
The Porcelain Enamel & Mfg. 
Titanium Alloy & Mfg. Co. 
The Vitro Mfg. Co. 
Frosting Mixtures 
Drakenfeld, B. F., & Co. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
Fuel Oil Systems and Control, Stokers 
Bethlehem Steel Co. 
Frazier-Simplex, Inc 
Furnaces 
Carborundum Co. (Carboradiant) 
Chicago Vitreous Enamel Product Co 
Denver Fire Clay Co. 
Frazier-Simplex, Inc. 
The Hommel Co., O., Inc. 
Ingram-Richardson Mfg. Co. of Indiana 


Co. of Indiana, 


Co 


Inc 
Swindell- Dressler Corp 
Furnaces, Enameling 
Swindell- Dressler Corp 
Glass Bending Ovens, Glass Decorating Ma- 
chines 
Frazier-Simplex, 
Glass Equipment 
Hartford-Empire Co. 
Lancaster Iron Works, Inc. 
Glass Melting Tanks and Furnaces 
Frazier-Simplex, Inc 
Glass Thickness Gauge 
Bausch & Lomb Optical Co. 
Glaze and Body Spar 
Ceramic Color & Chemical Mfg. Co 
Du Pont de Nemours, E. I., & Co. 
R. & H. Chemicals Dept 
Eureka Flint & Spar Co. 
Harshaw Chemical Co 
The Hommel Co., O 
Maxson, Elwyn L. 
Paper Makers Importing Co. 
The Porcelain Enamel & Mfg. Co 
The Vitro Mfg. Co. 
Glazes and Enamels 
Ceramic Color & Chemical Mfg. Co 
Chicago Vitreous Enamel Product Co 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 


Inc 


Inc 


Inc. 


Inc 


Ingram-Richardson Mfg. Co. of Indiana 
Inc. 
The Porcelain Enamel & Mfg. Co. 
Titanium Alloy & Mfg. Co. 
The Vitro Mfg. Co. 
Glaze Spar 
Ceramic Color & Chemical Mfg. Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Eureka Flint & Spar Co. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
Maxson, Elwyn L. 
Paper Makers Importing Co. 
Goggles 
The Hommel Co., O., Inc. 
Willson Products, Inc. 
Gold 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc 
The Vitro Mfg. Co. 
Gold Decorations 
Du Pont de Nemours, E. I., & 
R. & H. Chemicals Dept 
The Hommel Co., O., Inc. 
Granulators 
Hardinge Co 
Lancaster Iron Works, 
Grinding Wheels 
Carborundum Co 
Aloxite) 
Chicago Vitreous Enamel Product Co 
Norton Co. (Alundum-Crystolon) 
Hearths 
Carborundum Co 
(Carbofrax heat treating) 
Corhart Refractories Co 
Electro Refractories & Alloys Corp 
Norton Co. (Crystolon) 
Hearths (Fused Al:O;, SiC) 
Electro Refractories & Alloys Corp. 
Hearths (High Aluminous Clay, Electrically 
Sintered Aluminum Oxide, Silicon 
Carbide) 
Carborundum Co. 
Norton Co. 
Hoppers (Floor, Tower) 
Ransome Concrete Machinery Co 
Hose (Air and Fluid) 
The DeVilbiss Co. 
Hydraulic Propellers 
Denison Engineering Co. 
Hydrofiuoric Acid 
Harshaw Chemical Co 
The Hommel Co., O., Inc. 
Iron Chromite 
Harshaw Chemical Co. 
Iron (Enameling) 
American Rolling Mill Co. 
Bethlehem Steel Co. 
Iron Oxide 
Ceramic Color & Chemical Mfg. Co 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
The Porcelain Enamel & Mfg. Co 
The Vitro Mfg. Co 
Kaolin 
Ceramic Color & Chemical Mfg. Co 
Hammill & Gillespie, Inc. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc 
Maxson, Elwyn L. 
Paper Makers Importing Co. 
United Clay Mines Corp 
The Vitro Mfg. Co. 
Kellog AA Refractories 
Electro Refractories & Alloys Corp 
Kilns, China (Decorating) 
Denver Fire Clay Co 
Drakenfeld, B. F., & Co 
Frazier-Simplex, Inc. 
The Hommel Co., O., Inc 
Swindell- Dressler Corp. 
Kilns- (Electric, Circular, Tunnel) 
Swindell- Dressler Corp 
Kiln Furniture (Silicon Carbide, Semi-Silicon 
Carbide) (Refractory) 
Electro Refractories & Alloys Corp. 
Louthan Mfg. Co 
P. B. Sillimanite) Charles Taylor Sons Co 
Kyanite 
Celo Mines, Inc 
Kryolith (see Cryolite) 
Pennsylvania Salt Mfg 
Laboratory Ware 
Norton Co 
Lehr Tile (High Aluminous Clay, Electrically 
Sintered Aluminum Oxide, Silicon 
Carbide) 
Carborundum Co 
Electro Refractories & Alloys Corp. 
Lehrs 
Frazier-Simplex, Inc. 
Swindell- Dressler Corp. 
Lehrs (Electric or Fuel Heated) 
Frazier-Simplex, Inc. 


Inc., 


Co., Inic., 


Inc 


(Carborundum and 


Inc., 


Co 


Swindell-Dressler Corp. 
Lehr Loaders 
Frazier-Simplex, Inc. 
Linings (Furnace Refractory, Block Refrac- 
tory Plate, Brick, and Tile) 
Carborundum Co. 
Chicago Vitreous Enamel Product Co 
Corhart Refractories Co. 
Denver Fire Clay Co. 
Electro Refractories & Alloys Corp. 
Ingram-Richardson Mfg. Co. of Indiana, 
Inc 
Norton Co 
(P. B. Sillimanite) Charles Taylor Sons Co. 


The Vitro Mfg. Co. 
Lithium Carbonate 
Drakenfeld, B. F., & Co. 


Loaders (Bucket) 
National Engineering Co. 

Magnesia (Fused) 
Electro Refractories & Alloys Corp. 
Norton Co. 

Magnesia (Sintered, Calcined) 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., 

R. & H. Chemicals Dept. 

Harshaw Chemical Co. 


Inc., 


The Hemmel Co., O., Inc. 

rhe Porcelain Enamel and Mfg. Co 
Magnesite 

Ceramic Color & Chemical Mfg. Co 

Drakenfeld, B. F., & Co 

Du Pont de Nemours, E. I., & Co., Inc., 


R. & H. Chemicals Dept 
Hammill & Gillespie, Inc. 
Harshaw Chemical Co 


The Hommel Co., O., Inc 

The Vitro Mfg. Co 
Magnesite Calcined 

The Hommel Co., O., Inc 
Magnesium Carbonate 

Drakenfeld, B. F., & Co 


Harshaw Chemical Co 

The Hommel Co., O., Inc. 
Manganese 

Ceramic Color & Chemical Mfg. Co. 

Drakenfeld, B. F., & Co. 

Du Pont de Nemours, E. I., & 

R. & H. Chemicals Dept. 
Hammill & Gillespie, Inc. 
Harshaw Chemical Co 


Co., Inc., 


rhe Hommel Co., O., Inc. 

rhe Vitro Mfg. Co. 
Manganese Dioxide 

Drakenfeld, B. F., & Co. 


Manganese (Oxide) 

Ceramic Color & Chemical Mfg. Co. 

Corhart Refractories Co 

Drakenfeld, B. F., & Co. 

Du Pont de Nemours, E. I., & Co., 
R. & H. Chemicals Dept. 

Harshaw Chemical Co. 

The Hommel Co., O., Inc. 

Masks (Breathing) 

The DeVilbiss Co. 
Drakenfeld, B. F., & Co. 
Willson Products, Inc. 

Metals (Porcelain Enameling) 
American Rolling Mill Co. 
Bethlehem Steel Co. 

Microscopes (Polarizing) 

Bausch & Lomb Optical Co. 

Minerals 
Ceramic Color & Chemical Mfg. 
Drakenfeld, B. F., & Co. 

Du Pont de Nemours, E. I., & Co., 
R. & H. Chemicals Dept. 

Hammill & Gillespie, Inc. 

Harshaw Chemical Co. 

The Hommel Co., O., Inc. 

The Vitro Mfg. Co. 

Mixers 
National E ngineering Co 
Ransome Concrete Machinery Co. 

Mixers (Batch) 

Lancaster Iron Works, Inc. 
National Engineering Co. 


Inc., 


Co. 


Inc., 


Mixers (Concrete, Paving, Road Paving, 
Plaster, ‘Asphalt, Truck, Mortar, 
Bituminous) 


Ransome Concrete Machinery Co 
Mixers (Laboratory) 
National Engineering Co. 
Mold Sanders 
lancaster Iron Works, 
Muffies (Furnace) 
Carborundum Co. (Carbofrax) 
Chicago Vitreous Enamel Product Co 
Denver Fire Clay Co 
Electro Refractories & Alloys Corp. 
Frazier-Simplex, Inc 
Ingram-Richardson Mfg 
Inc 
Norton Co 
Muffies (Laboratory 
Electro Refractories & Alloys Corp. 
Mullers (Batch) 
National Engineering Co. 
Mullite (Refractories) 
Electro Refractories & Alloys Corp. 
Muriatic Acid 
Denver Fire Clay Co. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 


Inc. 


Co. of Indiana, 


Pennsylvania Salt Mfg. Co 
Needle Antimony 

Harshaw Chemical Co 

The Hommel Co., O., Inc 
Nickle Salts 

Drakenfeld, B. F., & Co 

Harshaw Chemical Co 

The Hommel Co., O., Inc 


Nitrates (Cobalt, Sodium) 


Ceramic C 2 & Chemical Mfg. Co. 
Drakenfeld, F., & Co 
Du Pont de hatecblag E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co 
The Hommel Co., O., Inc. 
The Vitro Mfg. Co. 
Nitre 
Harshaw Chemical Co, 
The Hommel Co., O., Inc. 
Non-Gro Refractories 
Electro Refractories & Alloys Corp 
Norbide (Norton Boron Carbide) 
Norton Co. 
Olivine 
Du Pont de Nemours, E. I., & Co., Ine., 
R. & H. Chemicals Dept. 
Opacifiers 
Ceramic C ~~ & Chemical Mfg. Co 
Drakenfeld, F., & Co. 
Du Pont de oe E. I., & Co., Inc 


R. & H, Chemicals Dept. 
Harshaw Chemical Co 
The Hommel Co., O., Inc. 
Ingram-Richardson Mfg. Co. of Indiana, 
Inc. 
Metal & Thermit Corp 
The Porcelain Enamel & Mfg. Co 
Titanium Alloy & Mfg. Co. 
The Vitro Mfg. Co 
Overglaze Colors 
Drakenfeld, B. F., & Co 
Du Pont de Nemours, E. I., & Co., 
R. & H. Chemicals Dept 
Oxides 


Ceramic Color & Chemical Mfg. Co 
Chicago Vitreous Enamel Product Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I 
R. & H. Chemicals Dept 
Harshaw Chemical Co. 
The Hommel Co., O., Inc 
Ingram-Richardson Mfg. 
Inc 
Metal & Thermit Corp 
Porcelain Enamel & Mfg. Co 
Titanium Alloy & Mfg. Co 
The Vitro Mfg. Co 
Palladium Decorations 
Du Pont de Nemours, E. I., & Co., 
R. & H. Chemicals Dept 
Hommel Co., O., Inc 


Inc., 


& Co., Inc., 


Co. of Indiana, 


Inc., 


The 
Pins 
Chicago Vitréous Enamel Product Co 
The Hommel Co., O., Inc 
Ingram-Richardson Mfg 
Inc. 
Louthan Mfg. Co 


Co. of Indiana, 


Potters Supply Co 
Pins (Tile Setter) 
Louthan Mfg. Co 


Placers (Concrete Pneumatic) 
Ransome Concrete Machinery Co 
Platinum Decorations 
Du Pont de Nemours, E. I., 
R. & H. Chemicals Dept 
The Hommel Co., O., . 
Polariscopes 
Bausch & Lomb Optical Co. 
Frazier-Simplex, Inc. 
Porcelain Enameling Service (Practical) 
American Rolling Mill Co. 
Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel Product Co 
Hardinge Co 
The Hommel Co., O., Inc. 
Ingram-Ric hardson Mfg. Co. of Indiana, 
Inc. 
The Porcelain Enamel & Mfg 
Titanium Alloy & Mfg. Co 
The Vitro Mfg. Co 
Porcelain Enamels 
Ceramic Color & Chemical Mfg. Co 
Chicago Vitreous Enamel Product Co 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 


& Co., Inc., 


Co 


Ingram-Richardson Mfg. Co. of Indiana 
Inc 

The Hommel Co., O., Inc 

The Porcelain Enamel & Mfg. Co. 


Titanium Alloy & Mfg. Co 
The Vitro Mfg. Co 

Potters Wheels 
Denver Fire Clay Co 

Potash (Carbonate) 
Ceramic Color & Chemical Mfg. Co 
Du Pont de Nemours, E. I., & Co., 

R. & H. Chemicals Dept 

Harshaw Chemical Co. 
The Hommel Co., O 
Solvay Sales Corp. 
The Vitro Mfg. Co. 

Producer Glass Plants 
Frazier-Simplex, Inc 


Inc 


Inc 


BEE 


Pug Mills 

Lancaster Iron Works, Inc. 
Pyrites (Natural Iron Sulphide) 

The Hommel Co., O., Inc. 
Pyrometer Tubes 

Carborundum Co. 

Electro Refractories & Alloys Corp. 
Montgomery Porcelain Products Co. 
Pyrometer Tubes (Refractory and Hard 

Porcelain) 
Denver Fire Clay Co. 
McDanel Refractory Porcelain Co. 
Montgomery Porcelain Products Co. 
Norton Co. 
Pyrometers (Optical, Radiation, Surface, Im- 
mersion, Needle) 
Pyrometer Instrument Co. 
Pyrometric Cones 
The Edward Orton, Jr., Ceramic Founda- 
tion 
Racks, Firing (Refractory) 
Louthan Mfg. Co. 
Raw Material Handling Equipment 
Frazier-Simplex, Inc. 
Lancaster Iron Works, Inc. 
Refractometers 
Bausch & Lomb Optical Co 
Refractories 
Carborundum Co. 
Corhart Refractories Co. 
Denver Fire Clay Co. 
Electro Refractories & Alloys Corp. 
Louthan Mfg. Co. 
Norton Co. 
(P. ’ Sillimanite) Charles Taylor Sons 


Refractory ‘Materials 
Carborundum Co. 
Chicago Vitreous Enamel Product Co. 
Corhart Refractories Co. 
Denver Fire Clay Co. 
Electro Refractories & Alloys Corp. 
Louthan Mfg. Co. 
Norton Co. 
Titanium Alloy & 
Represses (Automatic) 
Lancaster Iron Works, Inc. 
Respirators 
Chicago Vitreous Enamel Product Co. 
The DeVilbiss Co. 
Drakenfeld, B. F., & Co. 
The Hommel Co., O., Inc. 
Willson Products, Inc. 


x Mfg. Co. 


Rutile 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., Inc., 


R. & H. Chemicals Dept. 

Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
Metal and Thermit Corp. 
Titanium Alloy & Mfg. Co. 
The Vitro Mfg. Co. 

Saggers 
Carborundum Co. 
Electro Refractories & Alloys Corp. 
Norton Co. 
Potters Supply Co. 
Charles Taylor Sons Co. 


Salt Cake 
American Potash & Chemical Co. 
Drakenfeld, B. F., & Co. 


Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
Pennsylvania Salt Mfg. Co 
Sandblast Helmets 
Willson Products Inc. 
Sand Grinder and Sifters 
Lancaster Iron Works, Inc. 
Saponin 
The Hommel Co., O., Inc. 
Screening and Magnetic Separators 
National Engineering Co. 
Selenite of Sodium 
Drakenfeld, B. F., & Co. 
The Hommel Co., O., Inc. 
The Vitro Mfg. Co. 
Selenium 
Ceramic Color & et Mfg. Co. 
Drakenfeld, B. F., 
Du Pont de Nemours, 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
The Vitro Mfg. Co. 
Setters (Tableware) 
Louthan Mfg. Co. 
Sheaves (Tower) 
Ransome Concrete Machinery Co. 
Sheets (Enameling Iron) 
American Rolling Mill Co. 
Bethlehem Steel Co. 
Silica (Fused) 
Electro Refractories & Alloys Corp. 
The Hommel Co., O., Inc. 
Silicate of Soda 
Ceramic Color & 7 Mfg. Co. 
Denver Fire Clay C 
The Hommel Co., O. Inc. 
Harshaw Chemical Co. 
Silicon Carbide 
Carborundum Co. 
Electro Refractories & Alloys Corp. 
Norton Co. 


& Co., 


Silicon Carbide Firesand 
Carborundum Co. 
Sillimanite, P. B. 
Charles Taylor Sons Co. 
Sillimanite Refractories 
Denver Fire Clay Co. 
Electro Refractories & Alloys Corp. 
Slab Pushers—Hydraulic 
Denison Engineering Co. 
Slabs (Furnace) 
Carborundum Co. 
Electro Refractories & Alloys Corp 
Ingram-Richardson Mfg. Co. of Indiana, 
Inc 
Norton Co 
Soda Ash 


American Potash and Chemical Corp. 


Ceramic Color & Chemical Mfg. Co 
Denver Fire Clay Co. 
Du Pont de Nemours, E. I., & Co., Inc., 


R. & H. Chemicals Dept. 
Harshaw 
The Hommel Co., Inc. 
Pennsylvania Salt Mie. Co. 
Solvay Sales Corp. 
The Vitro Mfg. Co. 
Sodium Antimonate 
Ceramic Color & “ee al Mfg. Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
Metal & Thermit Corp. 
The Vitro Mfg. Co. 
Sodium Fluoride 
Ceramic Color & Chemical Mfg. Co. 
Denver Fire Clay Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., 
R. & H. Chemicals Dept 
Harshaw Chemical Co 
The Hommel Co., O., Inc. 
The Vitro Mfg. Co 
Sodium Metasilicate 
Harshaw Chemical Co. 
Sodium Nitrite 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
Sodium Silica Fluoride 
Ceramic Color & Chemical Mfg. Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co 
The Hommel Co., O., Inc. 
Sodium Uranate 
Drakenfeld, B. F., & Co. 
Harshaw Chemical Co 
The Hommel Co., O., Inc. 
Soot Blowers 
Frazier-Simplex, 
Special Machines 
Frazier-Simplex, Inc. 
Spar 
Ceramic Color & Chemical Mfg. Co 
Du Pont de Nemours, E. I., & Co., 
* H. Chemicals Dept. 
Eureka Flint & Spar Co. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc 
Maxson, Elwyn L. 
Paper Makers Importing Co. 
The Vitro Mfg. Co. 
Spray Booths 
The DeVilbiss Co. 
The Hommel Co., O 
Spraying Equipment 
The DeVilhiss Co. 
The Hommel Co., O., Inc 
Spurs 
Louthan Mfg. Co. 
Potters Supply Co. 
Stacks 
Lancaster Iron Works, 
Steel Plate Construction 
Bethlehem Steel Co 
Lancaster Iron Works, Inc. 
Stilts 
The Hommel Co., O 
Louthan Mfg. Co. 
Potters Supply Co. 
Sulfuric Acid 
Denver Fire Clay Co. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
Pennsylvania Salt Mfg. Co. 
Talc 
Ceramic Color & Chemical Mfg. Co 
Du Pont de Nemours, E. I., & Co., 
R. & H. Chemicals Dept. 
Hammill & Gillespie, Inc. 
Harshaw 
The Hommel Co., Inc. 
Paper Makers Co. 
Tanks 
Frazier-Simplex, 
Tank Blocks 
Corhart Refractories Co. 
Tanks (Pickle) 
Chicago Vitreous Enamel Product Co. 
The Hommel Co., O., Inc. 
Tanks for Raw Material Steel or Concrete 
Bethlehem Steel Co. 
Lancaster Iron Works, Inc. 


Inc., 


Inc., 


Inc. 


Inc., 


, Inc 


Inc. 


, Inc. 


Inc., 


Inc. 


Tile (Floor) 
Norton Co. 
Tile (Muffie) 
Carborundum Co. 
Electro Refractories & Alloys Corp. 
Norton Co. 
Tile Setter Pins 
Louthan Mfg. Co. 
Tile (Refractory) 
Carborundum Co. (Carbofrazx) 
Chicago Vitreous Enamel Product Co. 
Denver Fire Clay Co. 
Electro Refractories & Alloys Corp. 
Norton Co. 
(P. B. Sillimanite) Charles Taylor Sons Co. 
Tile (Wall) 
Denver Fire Clay Co. 
Tin Oxide 
Ceramic Color & a Mfg. Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, EB. I., & Co., 
R. & H. Chemicals Dept. 
The Hommel Co., O., Inc. 
Metal & Thermit Corp. 
The Vitro Mfg. Co. 
Titanium 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
Titanium Alloy & Mfg. Co. 
The Vitro Mfg. Co. 
Titanium Oxide 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., 
R. & H. Chemicals Dept 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
Metal & Thermit Corp. 
Titanium Alloy & Mfg. 
The Vitro Mfg. Co 
Towers (Concrete, Concrete Elevating, Steel 
Elevating) 
Ransome Concrete Machinery Co 
Tri Sodium Phosphate 
Harshaw Chemical Co. 
Trucks 
Lancaster Iron Works, 
Tubes (Insulating) 
Carborundum Co. 
Louthan Mfg. Co. 
McDanel Refractory Porcelain Co 
Norton Co. 
Tubes (Pyrometer) 
Carborundum Co. 
Denver Fire Clay Co. 
Electro Refractories & Alloys Corp. 
McDanel Refractory Porcelain Co. 
Montgomery Porcelain Products Co. 
Norton Co. 
Uranium Oxide 
Drakenfeld, B. F., & Co. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
Uranium Oxide (Yellow-Orange-Black) 
Drakenfeld, B. F., & Co. 


Inc., 


& Co., Inc., 


Co 


Inc 


Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept 
The Hommel Co., O., Inc. 
The Vitro Mfg. Co. 
Water Softening Plants 
Frazier-Simplex, Inc. 
Wet Enamel 
Ceramic Color & Chemical Mfg. Co. 


Chicago Vitreous Enamel Product Co. 
The Hommel Co., O., Inc. 
Ingram-Richardson Mfg. Co. of Indiana,, 


nc. 
The Porcelain Enamel & Mfg. Co 
Titanium Alloy & Mfg. Co. 
The Vitro Mfg. Co. 
Whiting 
Ceramic Color & Chemical Mfg. Co 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, & Co., 
R. & H. Chemicals Dept 
Hammill & Gillespie, Inc. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
Paper Makers Importing Co. 
The Vitro Mfg. Co. 
Winding Drums 
Lancaster Iron Works, 


Inc , 


Inc. 


Zinc Oxide 
Ceramic Color & Chemical Mfg. Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
The Vitro Mfg. Co. 
Zircon 
The Hommel Co., O., Inc. 
Zirconia 
Ceramic Color & Chemical Mfg. Co. 
Du Pont de Nemours, E. I., & Co., Inc., 


R. & H. Chemicals Dept. 

Harshaw Chemical Co. 

The Hommel Co., O., Inc. 

Metal & Thermit Corp. 

Titanium Alloy & Mfg. Co. 

The Vitro Mfg. Co. 
Zirconium Oxide 

The Hommel Co., O., Inc 
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PIONEER 
CLAY 


Used by the trade since 1901 


China Clay of high strength 


and low shrinkage used in 


SEMI-PORCELAIN DINNERWARE 
ELECTRICAL PORCELAIN 
WALL TILE 


and for other ceramic purposes 


UNIFORM AND DEPENDABLE 
HIGH QUALITY 


Available for prompt shipment 


WATER WASHED CRUDE AIRFLOATED 


GEORGIA KAOLIN COMPANY 


Mines and Plants at Dry Branch, Georgia 


MAIN OFFICE NEW YORK OFFICE 
433 North Broad Street 230 Park Avenue 
Elizabeth, N. J. New York City 
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HOW MUCH CORHART FOR 
WORKING ENDS? 


F YOU HAVE less Corhart in the working ends of 
your furnaces than is indicated in the photograph 
below, we would appreciate an opportunity to sub- 
We believe you will find 


Address: Corhart Re- 


mit some figures to you. 
them worthy of study. ... 
fractories Co., Incorporated, 16th and Lee Streets, 
Louisville, Kentucky. ... Jn Europe: L’ Electro Re- 
In Japan: Asahi Glass Co., Tokio. 


fractaire, Paris. 


# 
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| FORTY-FIRST ANNUAL MEETING, AMERICAN CERAMIC SOCIETY 


MEETING SCHEDULES AND DIRECTORY 


North Ball Room White Wares Division: West Ball Room 


General Sessions: 


Art Division: Room 430A (see also programs for special Board of Trustees: P.D.R. No. 4 
meetings outside of Hotel) Local Committees: P.D.R. No. 412 
Enamel Division: South Ball Room Editorial and Press Room: P.D.R. Nos. 5 and 6 
Glass Division: North Ball Room Student Headquarters: P.D.R. No. 451 
Materials and Equipment Division: P.D.R. No. 1 Ceramic Educational Council: P.D.R. No. 2 
Refractories Division: North Assembly Room Fellows: North Assembly Room 
Structural Clay Products Division: P.D.R. No. 2 Institute of Ceramic Engineers: P.D.R. No. 2 
Ceramic Camera Club: Room 421A 
Program Outline Schedule—April 16-22, 1939 
Hotel Stevens—Chicago, Illinois 
Frid d 
Sunday Monday Tuesday Wednesday Thursday Semanieg 
April 16 April 17 April 18 April 19 April 20 April 21-22 
Breakfast Note: P.D.R. (pri- | 7:30 a.m 7:30 A.M. 7:30 a.m 
vate dining | Editorial Com Trustees and Stand Division and Sec 
room) mittees and ing Committes tion Officers 
Abstracters 
Morning | All week | 9:00 a.m 9:00 a.m.—12:00 m 9:00 a.m Plant trips 
| Board of Trus- | ‘General Session General Session 
| tees—P.D.R. Symposium: | Division Meetings Symposium 
No. 4 “Importance of | Art—Room 430A (see Program for special “Glaze and En 
Local Committees Thermal His meetings) amel Properties 
—P.D.F No. | tory,’ led by | Enamel— South Ball Room North Ball 
412 | 3 A Bole | Glass—North Ball Room Room 


Round Table I dis 


Materials and Equipment—P.D.R. No. 1 
cussion of Meth 


Refractories—North Assembly Room 

Structural Clay Products—P.D.R. No. 2 ods of Analysis 

White Wares—West Ball Room of Silicates 
South Ball Room 


Press Room- North Ball Room | 
P.D.R. Nos. 5 . 
and 6 

| Student Head- 
quarters 


P.D.R. No. 451 


Educa- 


Editorial Committees| Divisions and Sec- 


Board of Trustees 


Noon Ceramic Board of Trustees 
tional Council P.D.R. No. 4 and Abstracters tions P.D.R. No. 4 
Afternoon | 2:00-4:00 P.M. | 2:00 p.m 2:00-5:00 p.m Plant trips Plant trips 
Ceramic Educa- | General Session Division Meetings 
| tional Council Symposium 
} P.D.R. No. 2 “Glaze and 
4:00-6:00 Enamel Proper 
| Fellows Meeting ties,”’ led by 
North Assembly F. H. Norton All week: Ceramic Camera Club—Room 421A 
6:00-8:00 North Ball Room 
Keramos Dinner 
Meeting—South 
Ball Room 
Night | §:00 p.m 6:00 P.M. 7:00 P.M. | 7:00 p.m 
Edward Orton, Jr., College Alumni Dinner Dance En- Institute of Ceramic 
| Memorial  Fel- Dinners tertainment— Engineers 
low Lecture— | 9:00 P.M. Grand Ball Room P:-D.R. No. 2 
Grand Bal] | Student Recep- 
| Room tion—Boulevard 
} Room 
CHICAGO LOCAL COMMITTEES 
Executive Entertainment 


Frank E. Hodek, Jr., Chatrman; E. C. Aydelott and 
A. L. Vodicka, Vice-Chatrmen; Rex Newcomb, Jr., Secre- 
tary; A. I. Andrews, Wm. Hoganson, Rudyard Porter, 
Fred L. Steinhoff 

General 

George Arras, J. A. Dedouch, Hugo Filippi, Walter 
Gavin, F. A. Guignon, George Hanson, G. G. Kent, W. C. 
Lindemann, M. E. Manson, R. S. Olson, Robert Onan, 
Howard Parman, C. W. Parmelee, Frank Porter, Burnett 
Purcell, B. S. Radcliffe, Thomas Rogers, Kenneth Strong, 
Bert Sweely, J. C. Vollrath 


Publicity 


Edward Goetz, Chairman; H. Dana Chase and Rex 


Newcomb, Jr 


R. A. Beverley, Chairman; Fred Buck, Bart Fennessy, 
C. L. Frederick, Jr., Richard Goble, H. J. Shaner, Bruce 
Wagner, D. B. Walters, E. W. Woodruff 


Plant Visitation 


March Nagle, Chairman; E. R. Brauner, J. A. DeCelle, 
E. H. Haeger, Carl E. Lyon, Howard Parman, L. I. Shaw 


Transportation 
George G. Hanson, Chairman; Roger Fellows and John 
T. Roberts 
Women 
Mrs. Myrtle French, Chairman; Mrs. A. I. Andrews, 
Mrs. Edward Goetz, Mrs. R. S. Olson, Mrs. Rudyard Por- 
ter, Mrs. J. T. Roberts 
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EDWARD ORTON, JR., FELLOW MEMORIAL LECTURE 


Hotel Stevens: Grand Ball Room 
Sunday Night, April 16, 1939: 8:00 P.M. 
Members and General Public Invited 


Paul E. Cox, Dean of Fellows, Presiding Officer 


Subject: A Background for Ceramics 
By Lawrence E. Barringer: General Electric Co., Schenectady, N. Y. 


DATA ON ACTIVITIES OF MR. BARRINGER 


Education 

Graduated: Washington, D. C., High School, 1894, 
and Ohio State University (E.M. in Ceramics), 1902; 
Ohio State University (Ceramic Engineer’s Degree), 1933 


Positions 

E. M. Freese & Co., Galion, Ohio (brick machinery 
manufacturers), 1895-1896; shop student: American Terra 
Cotta Co., Crystal Lake, IIl., 1898; chemist: Columbus 
Brick & Terra Cotta Co., Union Furnace, Ohio, 1900 
1901; entered employ as ceramic specialist: General 
Electric Co., Schenectady, N. Y., 1902, and engineer of 
insulations, Oct. 23, 1908; Director: Locke Insulator 
Corp., Baltimore, Md., and Monowatt Electric Corp., 
Providence, R. I. 


American Ceramic Society Service 

Member, 1905; President, 1916; Chairman, Committee 
on Publications (starting Journal), 1918-1920; Chairman, 
Committee on Rules, 1924-1930; Fellow, 1930; Chairman, 
Art Division, 1933-1936; Dean of Fellows, 1933; and Trus- 
tee, Art Division, 1937-. 


Fraternities 
Phi Delta Theta (Ohio Zeta), 1898; Tau Beta Pi (Ohio 
Gamma), 1931. 


U. S. Patents 


Granted twenty-five U. S. Patents, covering insulating 
and ceramic compositions. 


Honors 


Awarded Silver Medal by Panama-Pacific Exposition, 
1915 


Civic Offices 

Member, Board of Education, Schenectady, N. Y., 
March 5, 1918 to May, 1929; President of Board, May, 
1922 to May, 1929. 


Clubs and Societies 


American Ceramic Society; American Society for Test- 
ing Materials; Chemists Club (New York); Mohawk 
Golf Club (Schenectady, N. Y.); New York Society of 
Ceramic Arts (president); Arts; Ceramic Association of 
New Jersey; Ceramic Association of New York; Ceramic 
Society of England. 


Publications 


Transactions of the American Ceramic Society 

“Relation between Constitution of a Clay and Its Ability 
to Take a Good Salt Glaze,’’ 4, 211 (1902). 

‘Note on Vapor Glazing,’ 5, 105 (1903). 

““Method for Making Enameled Brick,” 5, 256 (1903). 

“Influence of Magnesia on Clay,” 6, 86 (1904). 

‘“‘Note on Black Speckle for Use on Red Face Brick,’’ 6, 
198 (1904). 

“Construction of a Whiteware Pottery,” 6, 203 (1904). 

“Strength of Sagger Bodies,’’ 7, 201 (1905). 

“Measurement of Settle in Brick Kilns,”’ 7, 409 (1905). 

“Hydrous Silicates Formed under Steam Pressure,” 15, 
125 (1913). 

“A Continuously Operated Tunnel Kiln for High-Grade 
Clay Ware,” 18, 106 (1916). 

“Presidential Address,”’ 19, 69 (1917). 

Journal of the American Ceramic Society 

“Comparative Value of Kneading and Pugging in Prepara- 
tion of Porcelain Bodies,” 2, 306 (1919) (in codperation 
with C. E. Treischel). 

“Application of Electric Heat to Vitreous Enameling,”’ 4, 
461 (1921). 

General Electric Review 

“Porcelain for Electrical Purposes,’’ 10 [4] 160 (1908). 

“Importance of Standards in Evaluation of Insulating 
Materials,’’ 27 [11] 736 (1924). 

“Revolutionary Development in Mica Insulation,’’ 29 [11] 
757 (1926). 

“Molded Insulation,’’ 30 [8] 387 (1927). 

“Glyptal Mica Moves Ahead—Now the Flexible Form,”’ 
32 [10] 530 (1929). 

“Glyptal Lacquers,’ 32 [12] 660 (1929). 

““Mycalex, a Molding Material with Unique Properties,’ 
34 [7] 406 (1931). 

“Glyptal in the Foundry,” 34 [12] 736 (1931). 

“Far-Flung Foes of Insulation,” 37 [11] 498-503 (1934). 

“Porcelain and Porosity,’ 38 [7] 308-11 (1935). 

“Present Status of Synthetic Resins in Electrical Field,”’ 
40 [12] (1937). 

Wisconsin Engineer 
(Published by Univ. of Wisconsin, Madison, Wis.). 

“Importance of Insulation in Electrical Engineering,’ 29 
[7] 130 (April, 1925). 

Transactions of the Electrochemical Society 

“Relation of Chemical and Physical Structure to Dielectric 
Behavior,’ 65, 27-34 (1934). 

Proceedings A.S.T.M. 

“Significance of Material Tests and of Design Tests upon 
Electrical Insulating Materials,’ Vol. 36, Part II (1936). 

International Congress, International Assn. for Testing 
Materials, London, April 19-24, 1937. 

“Testing of Electrical Porcelain.”’ 
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GENERAL SESSION SYMPOSIUM ON IMPORTANCE OF THERMAL HISTORY 


Chairman: 
Hotel Stevens: 


G. A. Bole, Edward Orton, Jr., Ceramic Foundation, Columbus, Ohio 
North Ball Room 


Monday Forenoon, April 17, 1939: 9:00 A.M.-12:00 M. 


Presidential Address by Victor V. Kelsey: Dominion Minerals, Inc., Washington, D. C. 


1. Discussion on Problem of Firir+ Ceramic Ware 


By PuiLtip DRESSLER: Swindell-Dressler Corp., Pitts- 


burgh, Pa. 

From the earliest days, the builder of tunnel kilns has 
faced the dual problems of securing control of the heat 
distribution from end to end of the kiln and also through 
its cross section. Lack of this control has prevented the 
realization of maximum speed and uniformity of firing, 
which the tunnel kiln theoretically should produce. 
Recent developments have finally solved simultaneously 
these two interrelated problems. The methods used to 
achieve the desired results are discussed. 


2. Methods of Achieving Uniform Firing of Clayware 
By J. L. CarruTtHerRs: Dept. of Ceramic Engineering, 
Ohio State Univ., Columbus, Ohio 
A discussion will be presented as follows: (a) deficiencies 
observed in firing various ware in different types of kilns; 
(b) methods of controlling and measuring heat distribution 
in such kilns; (c) economy factors involved in such meth- 
ods; and (d) the suitability of pyrometric cones to achieve 
uniform heat distribution and uniform firing. 


3. Thermal History of Glass and Its Effect upon Physical 

Properties 
By WoLpEMAR A. WEYL: Dept. of Ceramics, Pennsyl- 

vania State College, State College, Pa. 

It is well understood that physical and chemical proper- 
ties of ceramic ware, such as refractories, whiteware, and 
glazes, must depend upon the firing schedule and the rate 
of cooling. In these cases, systems are dealt with which 
react toward a certain equilibrium, usually without reach- 
ing it under technical conditions. When the ware is 
drawn from the furnace, the reactions will be arrested and 
a nonequilibrium state will be frozen in, which determines 
the properties of the product. 

Glasses, on the other hand, have reached such a degree of 
homogeneity in the molten state that prolonged heating at 
these temperatures can not affect their properties materi- 
ally unless the composition should change due to volatili- 
zation of some constituents or as a result of refractory 
attack. The rate of cooling, however, is of considerable 
influence on the properties of the resulting glasses 

To understand this influence of thermal history on 
properties of glass, two kinds of reactions are assumed to be 
going on in a glass when it is cooled. One kind responds 
practically instantaneously to temperature changes, 
whereas the other requires time. The sluggish changes, 
which are due to atomic rearrangements, can be easily 
frozen in when the viscosity becomes high enough. The 
influence of the rate of cooling on some properties will be 
discussed and some technical applications mentioned. 


4. Effect of Thermal History on the Residual Strains in, and 
Resultant Properties of, Enamelware 
By W. N. Harrison: National 
Washington, D. C. 
Experimental results will be presented, which follow 
through the development of strains in enameled iron 
articles as they are cooled after firing and which show how 


Bureau of Standards, 


changes in cooling schedule can strongly influence the 
magnitude of the residual strains. The effect of the 
residual strains on the resistance of enamelware to several 
types of failure will be discussed. 


5. Effect of Thermal History on Physical Properties of 
Electrical Porcelain 

By E. H. Fritz: Westinghouse Electric & Mfg. Co., 
Derry, Pa.; AND H. C. HARRISON: Research Lab., 
Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 


A brief review of the firing requirements of electrical 
porcelain will be presented. Some factors are traced in the 
relation of body composition, the thermal history, and the 
coefficient of thermal expansion of the fired body with its 
resultant effect upon the modulus of rupture of the glazed 
body. 


6. Properties of Ware versus Thermal History 
By J. H. Koenic: Hall China Co., East Liverpool, Ohio 


Properties of ware receiving different thermal treatments 
were compared, and the microstructure of the body, glaze 
microtexture, and the glaze-body interface were examined. 
The tests on semivitreous and vitreous body specimens 
fired differently include shrinkage, flexural strength, 
elasticity, thermal expansion, etc. 


7. Thermal Control in Relation to the Esthetic History of 

Ceramics 
By R. Guy Cowan: Onondaga Pottery Co., Syracuse, 

N. Y. 

A historical sketch will be presented of the results at- 
tained by various civilizations as their ability to build 
kilns and to control temperature and atmosphere continued 
to increase. The subject is to be treated from the esthetic 
viewpoint. 


8. Discussion of Structural Clay Products 


By RALSTON RUSSELL, JR.: Engineering Expt. Station, 
Ohio State Univ., Columbus, Ohio 


The discussion includes (1) the firing and cooling treat- 
ment of structural clay products, its relation to the physical 
properties of the ware, and its effect upon the ability of the 
ware to withstand service conditions; (2) the relation of 
thermal history to deterioration of the fired product; 
and (3) a consideration of present practice and the possi- 
bilities of varying the thermal treatment to reduce losses 
and to improve quality. 


9. Discussion on Terra Cotta 


By D. F. ALBery: Charleston Vitreous Clay Products 
Co., Charleston, W. Va. 


The effects of firing temperature, rate of firing and cool- 
ing, and combustion gases in periodic and tunnel kilns on 
crazing, cracking, discoloration, spalling, and disintegra- 
tion of terra cotta are presented. The firing temperature 
and schedule and their effect on the satisfactory production 
of gold and platinum finishes on terra cotta are also dis- 
cussed. 
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GENERAL SESSION SYMPOSIUM ON GLAZE PROPERTIES 


Chairman: F.H. Norton, Massachusetts Institute of Technology, Cambridge, Mass. 


Hotel Stevens: 


North Ball Room 


Monday Afternoon, Apri! 17, 1939: 2:00 P.M.-5:00 P.M. 


Suggested Agenda of Topics 
I. Chemical Classification 


II. Properties of the glaze slip and application 

(A) The slip 

(1) fineness 

(2) suspending agents (see No. 1 Program 

title) 

(3) deflocculating agents 

(4) specific gravity and viscosity 
(B) Application 

(1) types of ware 

(2) dipping 

(3) spraying 


Ill. Drying Properties 
(A) Shrinkage 
(1) crawling 
(B) Adherence 
(1) clays 
(2) organic agents 
(C) Drying temperatures 


IV. Firing Properties 

(A) Prefusion 
(1) softening of frit 
(2) breakup of carbonates 
(3) oxidation of organic matter 
(4) solid reactions 
(5) shrinkage 

(B) Fusion 
(1) fusion of frit 
(2) reactions to form glass 
(3) bubbles (source) 
(4) elimination of bubbles 
(5) glaze-body reaction (see No. 2 Program 

title) 

(6) flowing (viscosity) 
(7) surface smoothness 
(8) volatilization (see No. 6 Program title) 
(9) surface tension and wetting ability 

(C) Cooling 
(1) contraction curve of glaze (see No. 7 

Program title) 

2) contraction curve of body 
(3) stress in glaze (see No. 8 Program title) 
(4) setting temperature of glaze 
(5) crystallization 


V. Aging Properties 

(A) After-contraction 

(1) stress developed (see No. 3 Program 
title) 

2) time for aging and temperature 

(B) Moisture expansion 
(1) glaze 
(2) body 


VI. Permanent Physical Properties 

(A) Texture of surface 

(B) Opacity 

(C) Color (reaction with over- and under-glaze 
colors) (see Nos. 8and 9 Program titles) 

(D) Index of refraction 

(E) Hardness (see No. 4 Program title) 

(F) Impact resistance 

(G) Resistance to chemical attack (see No. 5 
Program title) 

(#1) Influence on properties of body 


1. Unit Clay as Aid to Glaze Slip Control 


By C. G. HARMAN: Dept. of Ceramic Engineering, Univ. 
of Illinois, Urbana, II 


Suggestions are made of a rational conception of the 
introduction and functions of suspending and ‘‘setting- 
up”’ agents in slips (outline No. II (A) (2)) 


2. Promotion of Interfacial Reactions to Counteract Crazing 


By R. M. CAMPBELL: Dept. of Ceramic Technology, N. Y. 
State College of Ceramics, Alfred, N. Y. 


Thin mineral layers were applied to biscuit vitreous 
and semivitreous whiteware bodies. The layers were 
subsequently coated with a glaze and fired at a glost tem- 
perature. In certain cases, a better glaze texture has 
been obtained as well as increased resistance to crazing 
(outline No. IV (B) (5)). 


3. Comparison of Glaze-Fit Test Methods for Semivitreous 


Bodies 


By W. C. BELL: Engineering Expt Station, Ohio State 
Univ., Columbus, Ohio 


The results of the ring, flat-plate, and tuning-fork tests 
on semivitreous bodies and glazes are compared (outline 
No. V (A) (1)). 


4. Discussion of Methods of Measuring Glaze Hardness 
By F. P. HALL: Onondaga Pottery Co., Syracuse, N. Y. 


This discussion will include (a) impact resistance of 
glazes and (b) scratch hardness as measured by various 
instruments (outline No. VI (£)). 


5. Solubility of Colored Glazes in Organic Acids 


By R. F. GELLER AND A. S. CREAMER: Whiteware Sec- 
tion, National Bureau of Standards, Washington, 
D.C. (Published Jour. Amer. Ceram. Soc., 22 |4| 133- 
40 (1939).) 


The purpose of this study was to determine primarily 
which, if any, of the glazes tested constituted a health 
hazard because of lead or other toxic oxides which might 
be dissolved from them; and, secondarily, to develop 
suitable test procedures for future control work. A con 
ference of representatives of the U. S. Potters Association, 
the Food and Drug Administration of the Department of 
Agriculture, and the National Bureau of Standards was 
held, and a series of accelerated and simulative service 
tests was outlined. These tests were made on specimens 
from six coOperating manufacturers. It is shown that the 
lead extracted by pouring hot, distilled vinegar (5% acetic 
acid) or a 0.5% solution of citric acid in a cup and by 
leaving it to cool in contact with the glaze for 1/2 hr. would 
be as much, or more, than the lead normally extracted by 
jams and fruit juices. With the same or a similar test 
procedure, a citric-acid solution of 10% strength may be 
required to indicate how much lead might be taken up by 
lemonade or vinegar. The results also indicate that glazes 
of one color only, among those tested, constitute a probable 
health hazard. Two other glazes from one manufacturer, 
however, were found to be marginal, and a third may cause 
trouble if indicated corrective measures, such as a pre 
liminary acid wash, should be neglected by the manufac- 
turer (outline VI (G)). 


Note: This General Session will be concluded Thursday 
Forenoon, April 20 at 9:00 A.M. 
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General Session Symposium on Glaze Properties (continued) 


Hotel Stevens: 


North Ball Room 


Thursday Forenoon, April 20, 1939: 9:30 A.M.-12:00 M. 


6. Use of the Spectrograph in a Preliminary Investigation of 
Volatile Constituents of Some Glazes 


By H. C. Harrison, W. G. LAWRENCE, AND D. J. TUCKER: 
Dept. of Chemistry, N. Y. State College of Ceramics, 
Alfred, N. Y. 


In the investigation, acidic, basic, amphoteric, and 
neutral ceramic mediums were studied to determine a 
suitable collector of the volitants. A study was also 
made to determine the temperatures at which the ingredi- 
ents started to volatilize and the order in which they 
left the parent glaze. The investigation shows the value 
of the spectrograph in detecting minute quantities of 
volatile and nonvolatile glaze constituents (outline No 
IV (B) (8)) 


7. Elimination of Crazing in Sanitary Glazes by a Quick, 
Inexpensive Study of Coefficent of Expansion 


By A. O. KNECHT: 
N. J 


Universal Sanitary Mfg. Co., Camden, 


A brief history is given of glaze literature on coefficient 
of expansion, along with a short description of methods 
of determination. Using the factors of Mayer and Havas 
for calculating the coefficient of expansion of glazes from 
the percentage weights of their oxides, factors were calcu 
lated for glaze raw materials. Instead of using empirical 
formulas for raw materials, chemical analyses supplied by 
dealers of glaze materials were used. A series of glazes, 
starting with a high coefficient and gradually decreasing 
in coefficient,, was tested. After determining from this 
series the calculated coefficient of the noncrazing glaze, 
a series was made varying the composition but keeping 
the coefficient constant. It was found that glazes of low 
coefficient would not craze. No crazing resulted on vary 
ing the composition of the glazes when the calculated 
coefficient was kept constant 


This method is a valuable means of controlling crazing 
in sanitary glazes because of its simplicity, the inexpensive- 
ness of experimental equipment, and the relatively short 
time required for completing tests (outline No. IV (C) 


(1)). 
8. Stresses in Electrical Porcelain Glazes 


By ANDREW L. JOHNSON: Ceramic Div., Metallurgy 
Dept., Massachusetts Inst. of Technology, Cambridge, 
Mass. 


The stresses in electrical porcelain glazes have been 
studied by the modified Stieger method used by Blakely 
Variations in composition over a considerable range show 
varying degrees of compression in the finished glaze but, 
compared with earthenware bodies, tensile stresses are 
much more difficult to obtain, which accounts for the 
comparative freedom of crazing in this type of ware (out 


line No. IV (C) (3)). 


9. Effect of Various Zinc Compounds on Colors Produced 
in a Colored Glaze 


By C. J. Kinzie anp C. H. Commons, Jr.: 
Alloy Mfg. Co., Niagara Falls, N. Y 


The effect of free zinc oxide vs. compounds, such as zine 
zirconium silicate, zirconium spinel, etc., on greens, reds, 
pinks, ete., as produced in an otherwise zinc-free glaze, is 
discussed (outline No. VI (C)). 


Titanium 


10. Discussion on Colored Glazes for Semiporcelain Dinner- 
ware 


By W. E. DouGHerty: O. Hommel Co., Pittsburgh, Pa. 


Types of glaze stains used in the preparation of various 
colored glazes for semiporcelain dinnerware are discussed 
and suggestions are given for the control necessary in the 
manufacture of such ware (outline No. VI (C)) 


BALOPTICON PROJECTION LANTERN EQUIPMENT 


The lanterns and projectors used in the technical sessions at this Meeting have been rented 
from the Bausch & Lomb Optical Company, Rochester, N. Y. 


BAUSCH & LOMB EXHIBIT 


The Bausch & Lomb Optical Company exhibit will be located in Private Dining Room No. 8 
Members of the Society are urged to visit this educational exhibit. Representatives of the Company 
will be in attendance daily during the Meeting. 
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lished. Within a specific industry or in related fields, 
definite color tolerances could be adopted to a great profit 
both to the producer as well as the consumer. The most 
direct approach to the question of what the color tolerances 
should be is to present to the consumer several exhibits 


Decorative Process Course for Ceramic Art Schools 
Homer Laughlin China Co., 


1. 


By FREDERICK H. RHEAD: 
Newell, W. Va. 


2. Problems of Designing for Industry 
By Epwarp EnrtuHor, Crane Co., Chicago, III. 


A discussion of the problems a designer encounters when 
he designs for mass production. 


3. National Youth Administration in Ceramic Art 
By VERA ODEYNE NEFF: 11312 Hessler Rd., Cleveland, 
Ohio 


The purposes of the National Youth Administration 
ceramic art project in Cleveland, Ohio, are described. A 
brief history of the project is given together with sugges- 
tions for further development. Illustrations of actual 
work performed by students are given showing the degree 
of perfection actually attained by the youths. 


4. Industrial Color Tolerances 
By Isay A. BALINKIN: University of Cincinnati and 
Cambridge Tile Mfg. Co., Cincinnati, Ohio 


The possibility of establishing object-color tolerances 
upon a firm scientific basis leads to two requirements, v7z., 
(1) physical measurement of color and its evaluation as a 
numerical quantity, and (2) establishment of correlation 
between color differences expressed physically and visual 
perception of such color differences. The development of 
physical instruments for measuring color and adoption of 
standard illuminants, normal observer, and standard co- 
ordinate system by I.C.I. gave the necessary essentials to 
satisfy the first requirement. The second requirement is 
still in the process of development and a brief reference 
will be made to several methods proposed for evaluating 
color differences. The degree of agreement between com- 
puted color differences and color differences individually 
estimated by more than 60 observers on five different 
colored tile will be presented in a graphical form. The 
color difference between two arbitrarily chosen tile was 
designated by unity, and estimates were given on the ratio 
of the other nine color differences to this unit. From the 
standpoint of industrial color tolerances, this method of 
establishing the validity of any proposed equation for 
computing color difference seems to be direct and most 
valuable. For the past several months, many color meas- 
urements were made on Hunter’s multipurpose reflec- 
tometer, and color differences computed with the use of 
Judd’s equation on the basis of transformations referred 
to the uniform-chromaticity-scale triangle. In all future 
discussions the unit of color difference as evaluated from 
Judd’s equation will be referred to as ‘‘judd.’’ The fol- 
lowing two manufacturing problems will be presented and 
discussed: (1) establishment of acceptable color toler- 
ance, and (2) industrial control of color uniformity within 
that tolerance. The numerical magnitude of maximum 
acceptable color difference within a single article or be- 
tween separate articles must depend upon the specific use 
of that article in actual service. It is, therefore, futile to 
expect that a single color tolerance could ever be estab- 
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simulating the actual conditions of use. Each exhibit will 
represent a certain variation in color within determinable 
limits. The consumer is then to be asked to express his 
view on what he considers to be the maximum acceptable 
color tolerance. This procedure may not be _ simple, 
inasmuch as the cost per article is frequently connected 
with the magnitude of maximum allowable color 
tolerance. As an experiment, in the manufacture of 
ceramic wall tile, five different panels will be shown in 
which the maximum color variation from the standard tile 
is made on the basis of 1, 2, 3, 4, and 5 judds. The audi- 
ence will be asked to examine these panels and express their 
opinion on what they consider to be an acceptable color 
tolerance. The possibility of expressing a color difference 
as a number has a most important practical application in 
the industrial control of color uniformity. In any manu- 
facturing process there are usually several factors which 
determine the color of a finished article. In the ceramic 
industry the following factors may be considered: (1) 
glaze preparation, including raw materials; (2) glaze ap- 
plication, determining the final thickness of the fired glaze; 
and (3) firing temperature. Each one of these factors 
plays an independent role in determining the colo1 of the 
glazed article. From the standpoint of control, it is neces- 
sary to know what changes in color are introduced by the 
variation in each one of these factors. Any given glaze is 
studied by applying it in different thicknesses and firing 
the tile at two extreme temperatures. The color of each 
tile is then carefully measured, and computations are made 
to determine the rate of color variations as a function of 
glaze thickness, 1.e., so many judds per thousandth of glaze 
thickness; or as a function of firing temperatures, 1.e., so 
many judds per degree Fahrenheit. The knowledge of 
such rates of change in color points directly to factors 
whose control must be maintained within specific limits so 
that the final variation in color could be held within pre- 
determined color tolerance. These rates become definite 
criteria for general expression of color permanency of any 
material as affected by various measurable physical or 
chemical agents. Graphs will be shown for a number of 
representative glazes. 


5. Making, Use, and Merchandizing of Faience Tile 


By CaRL BERGMANS: Continental Faience and Tile Co., 
South Milwaukee, Wis. 


Indian Pottery Making 
By A. E. Baccs: Dept. of Fine Arts, Ohio State Univ., 
Columbus, Ohio 


Movie in colors of Marie and Julian Martinez of San 
Ildefonso, New Mexico. 
7. Electric Kilns for Studio Artists 


Discussion led by ARTHUR E. BaGcs: 
Ohio State Univ., Columbus, Ohio 


Dept. of Fine Arts, 
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Art Division Program (continued) 


Session at the Oriental Institute, University of Chicago 
Tuesday Afternoon, April 18, 1939: 2:00 P.M. 


8. Chalcolithic Painted Ware of the Near East 


Field Assistant to Syrian 


By ROBERT J. BRAIDWOOD: 
University of 


Expedition of the Oriental Institute, 
Chicago, Chicago, IIl. 


Slides and examples of the earliest painted decoration 
on pottery will be shown, as well as sherds from various 
ware made 3000 to 4000 B.c. Special attention will be 
given to the series from the ‘Neolithic’ village near 
Persepolis in Persia. This ware was recently excavated 
and is being installed at the present time. 


The talk will be followed by a conducted trip through the 
Institute. 


9. Decorative Tile and Glazed Brick in Antiquity 


By N. C. DEBEVOISE, Oriental Institute, Univ. of Chicago, 
Chicago. III. 


Glazed tile and brick were used in the Near East before 
3000 B.c. The history of the development of this indus- 
try, including formulas and extensive examples produced, 
has been recovered by archeological expeditions in the 
past decade. Although it is difficult to trace a direct 
connection of the work with that of modern times, the 
history is a continuous story in the Near East and prob- 
ably forms a basis for modern work. A part of the 
glazed brick Ishtar gateway from the time of Nebuchad- 
nezzar is on exhibit at the Oriental Institute. 
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10. Porcelain, Its Name and History 


By W. A. WELDON: 621 Edgewood St., Baltimore, Md. 

11. Chinese Ceramics and the Reconstruction of the History 
of the Provinces of the South China Coast 

By MA.Lcotm F. FARLEY: Archeologist; sixteen years a 
professor in Fukien Christian University at Foochow, 

China; at present working at the Field Museum, 

Chicago, Il. 

The part played by Chinese ceramics in making known 
the little known history of the South China coastal prov- 
inces from early times (about 1000 B.c.) down to the 
present, particularly the history of China’s important 
ceramic trade with the Near East from aA.p. 850 to 1350 
will be described. 


12. Art of the Modern Japanese Potter (with moving pic- 
tures) 


By HENRY J. GREENE: Petersham, Mass. 


The pictures will show every step in making pots. The 
writer worked two different years in Japan, first, with K. 
Kikko, making Raku ware (used in the tea ceremony) all 
made by hand. The glaze is fired in 20 minutes in an 
open furnace, quite different from any other pottery in the 
world; the writer has found only one American who ever 
heard of it. The second year, the work was done with 
S. Hamada and K. Kawai. Bernard Leach of England says 
Kawai is the best technician in the world. The pictures 
were taken at the potteries of Hamada and Kawai. Ha- 
mada puts on a one-man London show every year, and the 
prices he gets would make our potters faint. 


Art Division Program (continued) 


Art Institute of Chicago: Club Room 
Wednesday Afternoon, April 19, 1939: 2:00 P.M. 


13. Early Chinese Terra Cotta Tile of the Han Dynasty 
(206 B.C. to 220 A.D.) 


By C. F. KeLitey: Assistant Director and Curator of 
Oriental Art, Art Institute of Chicago, Chicago, III. 


Gray terra cotta tile were in general use in this period. 
They were low-fired, mostly unglazed, and decorated on 
the surface with stamped patterns. These were built as 
hollow, open-ended blocks, 4 or 5 inches thick, about 20 
inches wide, and sometimes over 4 feet long. They were 
evenly fired without cracking. Of this type, the Art 
Institute of Chicago owns more than 100 which are deco- 
rated with more than 200 different stamps. The collec- 


tions also contain glazed terra cotta of the same period. 
The talk will be illustrated fully with details of these tile. 


After the lecture, Mr. Kelley will conduct the group 
through the Art Institute to study the ceramic collections in 
the Museum. 

In the school lobby there will be an exhibition of ceramics 
as designed and produced in the school of the Art Institute. 


The library of the Art Institute invites visitors to examine 
their fine ceramic books. Specimens will be on display. 
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9:00-9:30 a.m. 

1. Sources of Error in the Determination of Reflectance of 
Porcelain Enamels 

By M. J. BAHNSEN AND L. S. O’BANNON: 
Corp., 4150 E. 56th St., Cleveland, Ohio 
Data are presented showing the amount of error occur- 

ring in normal preparation of enamel samples. The 

various sources of error are discussed and their extent is 

shown. Suggestions for minimizing these errors are given 


Ferro Enamel 


9:30-10:00 a.m. 
2. Progress Report on Effect of Particle Size and Index of 

Refraction on Reflectance 
By BuRNHAM W. KING, JR.: Dept. of Ceramic Engineer- 

ing, Univ. of Illinois, Urbana, III. 

The effect of the particle size on reflectance was studied 
by mixing opacifying particles of definite sizes in oil of 
known index of refraction. The mixtures were applied 
on a black glass plate in thicknesses from 5 to 15 mils. 
Several opacifying materials were used to determine the 
effect of the refractive index of the opacifier. 


10:00-10:30 
3. Hairlining of Sheet-Steel Enamels 
By B. J. SwEO AND W. M. PAQuiIN: 
4150 E. 56th St., Cleveland, Ohio 
A laboratory test has been devised which lends itself 
to the study of hairlining. According to this test, the 
principal factor contributing to hairlining is metal move- 
ment, which is brought about by strain resulting from 
differential heating during the enameling operation. 
Photographs indicating a probable mechanism of hairline 
formation are presented. 


Ferro Enamel Corp., 


10:30-11:00 a.m. 
4. Hairlining of Vitreous” Enamels, Its Cause and Cure 


By J. E. RosenBerGc and A. LANGERMAN: O. Hommel 


Co., Pittsburgh, Pa. 


As with many other shop problems, hairlining has not 
been reproducible under controlled conditions in the lab- 
oratory. Experiments show that hairlining is due to a 
cracking of the bisque before the fusion of the enamel. 
To produce bisque cracking experimentally in the labo- 
ratory, a ground-coated cross-bend strip, 2 by 12 in., 
was covered on one side with a coating of the enamel being 
tested. The enamel was dried, and, before firing, it was 
flexed toa predetermined degree in a Danielson-Lindemann 
cross-bend machine. The strip was fired, and the degree 
of hairlining was studied. The effect of various factors, 
such as grinding fineness, application, clay, and other mill 
additions, in overcoming hairlining difficulties were de- 
termined by this method. Certain materials which over- 
come hairlining do not prevent bisque cracking, but cause 
the cracked bisque to heal rather than break away during 
the firing process. The paper is illustrated with photo 
graphs showing the experimental results. 


11:00-11:30 a.m. 
5. Some Aspects of the Scumming Problem 


By G. H. SPENCER-STRONG AND LAWRENCE McMAnHon: 
Porcelain Enamel & Mfg. Co., Baltimore, Md. 


The two general types of scumming and their causes are 
diseussed. The sulfate type of scumming is caused by 
sulfates either in the enamel materials or in the atmos 
phere to which the ware is exposed. Nonsulfate types of 
scums are usually caused by a combination of factors 
which include underfiring, excess water vapor in the 
furnace atmosphere, fineness of grinding, and mill addi- 
tions, especially clays and opacifiers. 


11:35-11:55 a.m. 
6. High-Speed Photography of Glass during Fracture 
BARSTOW 


By Haro_p E. EDGERTON AND FREDERICK E. 
Cambridge, 


Massachusetts Institute of Technology, 

Mass. 

A joint session with the Glass Division in the North 
Ball Room (for abstract see Glass Division Program, No. 7, 
p. 123). 
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2:00-2:30 P.M. 


7. Study of Some Effects of Sodium Nitrite in Cover 
Enamels 


By L. A. LANGE: Chicago Vitreous Enamel Pr: duct 


Co., Cicero, Ill. 


An investigation was conducted on the amount ot 
sodium nitrite necessary to control tearing in a given 
enamel. The effect on rate of drying, scumming tendency, 
softening point, variations in specific gravity, and behavior 
of reclaimed enamel was studied. A comparison was also 
made between adding sodium nitrite as a mill addition 
and as a solution after milling just before use. 
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2:30-3:00 P.M. 


8. Wet-Process Leadless Cast-lron Enamels 


By B. NIKLEWSKI, JR., AND A. I. ANDREWS: Dept. of 
Ceramic Engineering, Univ. of Illinois, Urbana, III. 
Variations in the compositions of wet-process, leadless 

cast-iron enamels were studied in the development of 

better enamels. The work was initiated in the laboratory 
and later was transferred to plant production where the 
enamels were developed to successful operation. The 
nonsintered ground-coat and the colored cover enamels 
applied directly on the iron were particularly satisfactory 


OO-3:30 P.M. 


9. Progress in Developing a Photoelectric Method for 
Measuring Color Difference 


By RICHARD S. HUNTER: National Bureau of Standards, 


Washington, D. C. 


To develop a photoelectric method for measuring the 
magnitude of color difference, suitable equipment for 
photoelectric tristimulus colorimetry must be available, 
and convenient methods must be developed for reducing 
the data given by this equipment to quantities indicative 
of magnitude of color difference. The multipurpose re- 
flectometer! and its use for approximate photoelectric 
tristimulus colorimetry? have been described. Judd has 
developed an empirical equation’ to give uniform color 
tolerances from colorimetric specifications in his uniform- 
chromaticity-scale coérdinate system.‘ Using Judd’s 
equation and codrdinate system as guides, an empirical 
equation giving magnitude of color difference from tri 
stimulus data taken with the multipurpose reflectometer 
has been developed 


AE 73 G ) | G'/2[ Ae? + AB?) 105 4G*- 10" 
G + 0.025 \ 300G 
9G 
Where a@ 2A 
24 + 56 + 3B 


24 + 5G + 3B 


A, G, and B are apparent reflectances measured with the 
amber, green, and blue tristimulus filters, respectively, and 
AE is the magnitude of color difference between two meas 
ured samples. This equation was developed for use with 
the multipurpose reflectometer on the ten standard colors 
for kitchen and bathroom accessories.> It was used to 
measure color differences between each of the standard 
plaques and the porcelain-enamel plaques submitted as 


possible duplicates of the respective standards. The 


1R. S. Hunter, (a) Bull. Amer. Ceram. Soc., 16 [3] 90 
(1937); (b) Jour. Optical Soc. Amer., 27, 225 (1937) 

2 R. S. Hunter, 2b7d., 28, 51 and 179 (1988) 

D. B. Judd, zb7d., 28, 52 (1938). 

'D. B. Judd, zbzd., 25, 24 (1935). 

5 National Bureau of Standards, Colors for Kitchen 
Accessories, Commercial Standard CS62-38 (1937) and 
Colors for Bathroom Accessories, Commercial Standard 
CS63-38 (1937) 
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constants of the equations were chosen so that it gave 
results similar to Judd’s in that the maximum color differ- 
ence which would be tolerated in an average commercial 
color match measured approximately AE = 1.0. Expert- 
ence with this photoelectric method, however, indicates 
significant failure to give results which correlate perfectly 
with visual estimates of color difference. Further at 
tention will be given to the improvement of the equation 
and the photoelectric equipment 


3:30-4:00 P.M. 
10. Effect of Various Factors upon Abrasive Resistance of 
Porcelain Enamels 


By CLARK HUuTCHISON: Ingram-Richardson Mfg. Co. of 
Indiana, Inc., Frankfort, Ind 


The amount and kind of opacifiers in use were found to 
affect abrasive resistance. The clay and water contents, 
set, and firing conditions also affected the abrasive re- 
sistance of some enamels, but fineness of grind and weight 
of application had no effect. The use of methylene blue 
as a dye in acid-resisting enamels had no effect on abrasion, 
nor did method of application of acid-resisting enamels. 
Four types of enamels were used in this study, v7z., an 
opaque sheet steel, a superopaque sheet steel, an opaque 
acid-resisting, and a white leadless cast iron. Abrasion 
tests were made according to the method outlined in the 
Tentative Standard Test for Resistance of Porcelain 
Enamels to Surface Abrasion (Porcelain Enamel Institute) 


4:00-4:30 P.M. 
11. Theory of Enamel Adherence 
By J. E O. Hommel Co., 


A review of prevalent theories of enamel adherence does 
not explain the function of cobalt compounds in ground 
coats. The proposed theory is based on the chemical 
properties of cobalt and its compounds. Although cobalt 
is more noble than iron and may be replaced from the 
enamel melt, other metals, such as copper and _ nickel, 
which are more readily replaced, do not produce adherence 
Cobalt is replaced electrochemically and also acts as an 
oxidizing agent. This double function of cobalt to plate 
out and oxidize is proposed as an explanation of its effect 
in ground coats 


ROSENBERG: Pittsburgh, Pa 


4:30-5:00 P.M. 
12. Effect of Humidity on Strength of Enamel Fibers 


By D. G. Moore AND W. N. HARRISON National Bureau 


of Standards, Washington, D. C 


Both modulus of rupture and Young’s modulus were ob 
tained by transverse loading of annealed fibers of enamel 
frits, 0.65 to 0.85 mm. in diameter. For the strength 
tests, both sustained loads and uniformly increasing loads 
were used. Under the latter loading condition, an increase 
of 68% in relative humidity resulted in decreases as high 
as 18% in modulus of rupture. With sustained loading, an 
increase of 34% in relative humidity caused decreases as 
high as 35% in modulus of rupture. Young’s modulus 
was not affected by humidity. When tested under uni- 
formly increasing loads, the sheet-iron cover-coat frits 
were significantly but not greatly stronger than the sheet 
iron ground-coat and the cast-iron cover-coat frits 
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9:00-9:30 A.M. 


13. Application of the Hydrometer Method of Fineness 
Analysis to Porcelain Enamel Slips 


By Joun C. RermMerS: Pfaudler Company, Elyria, Ohio 

The application of the hydrometer mechanical analysis 
for fineness determinations and particle-size distribution 
has been investigated. Data from the investigation are 
presented and discussed. The optimum method and pro- 
cedure, apparatus, etc., are given. The application of the 
method to enamel raw materials is mentioned briefly, and 
the general results and conclusions are presented and dis 


cussed 


9:30-10:00 A.M. 


14. Some Sheet-lron Enamel Defects Traceable to Base 
Metal or Metal-Forming Operation 

By E. E. Howe: Chicago Vitreous Enamel Product Co., 

Cicero, Il. 


Cross sections through defects encountered in different 
plants throughout the country were studied for possible 
cause of trouble. Those defects which were traceable to 
some faulty condition in the iron are reported. Hairlines, 
depressed lines, and blisters in the enamel may originate 
from some unusual condition in metal before enameling 


10:00-10:30 A.M, 
15. An Interesting New Grinding Process 


By H. G. Wolfram: 
Baltimore, Md. 


Porcelain Enamel & Mfg. Co., 


A new type of air-reduction mill is described by means of 
which materials of widely varying hardness may be reduced 
to a grain size of approximately 10 microns or less. The 
new process eliminates iron contamination in grinding 
and imparts new and improved properties to materials so 


processed. 


10:30-11:00 a.m. 


16. Effect of Evacuation on Ground-Coat Enamels 


By R. L. Stone AND J. J. AMERO: Dept. of Ceramic 
Engineering, Univ. of North Carolina, Raleigh, N. C. 


A study was made of the effect on the properties of a 
ground-coat enamel when subjected to a vacuum of 28 in. 
of mercury. The results of the investigation show that 
significant improvement is made upon the aging and ad- 
herence properties when the enamel slip is placed under 
vacuum, especially preceding application. 


11:00-11:30 a.m. 


17. Laboratory and Shop Performance of Nonreboiling 
Enameling Sheets 


By J. C. EcKev: Carnegie Illinois Steel Co., Pittsburgh, 


A study has been made to determine the flexibility of 
reboiling and nonreboiling enameling sheets under varia- 
tions existing in enamel shop practice. 


11:30 a.m.-12:00 M 


18. Research Activities of the Porcelain Enamel Institute 


By C. S. PEARCE: Porcelain Enamel Institute, Chicago, 


Il. 

The Porcelain Enamel Institute operates in three fields 
where limited research is necessary. The Sales Promotion 
Section must study sales problems; the Market Research 
Section attempts to locate, through research methods, 
new markets for porcelain enameled products; and the 
Technical Research Section organizes methods of applying 
the principles of enamel behavior to the practical problems 
of application. It is not the intention of these sections 
to engage in extensive research of a fundamental nature 
but rather to apply fundamental principles which others 
have developed to the operating and merchandizing ques- 
tions which arise in the industry. 


Enamel Division Program (continued) 


Hotel Stevens: 


South Ball Room 


Wednesday Afternoon, April 19, 1939: 2:00 P.M.-5:00 P.M. 


2:00-3:30 P.M. 

19. Symposium on Fine Grinding of Cover-Coat Enamels 

Lep By G. H. SPENCER-STRONG: Porcelain Enamel & 
Mfg. Co., Baltimore, Md. 


3:30-4:30 P.M. 
20. Committee Reports 


(a) Standards Committee 
By C. R. AMBERG, Chairman: 
Ceramics, Alfred, N. Y. 
The Enamel Division Committee on Standards recom- 
mends the adoption of the P.E.I. tests for reflectance and 
for acid resistance and also a modification of the present 
fineness test to the extent of expressing results as percent- 
age of frit weight. 


(b) Data Committee 
By J. E. ROSENBERG, Chairman: 


New York State College of 


The O. Hommel Co., 


Pittsburgh, Pa. 


The Data Committee of the Enamel Division will re- 
port on its activities in preparing for publication a bib- 
liography on porcelain enameling. This bibliography 
will cover the literature on enameling for the last ten 
years. 

(c) Editorial Committee 
By W. N. Harrison, Chairman: 

Standards, Washington, D. C 

(d) Nominating Committee 
By G. H. McIntyre, Chairman: 

Cleveland, Ohio 


National Bureau of 


Ferro Enamel Corp., 


21. Installation of Officers 


22. Gas Opacification of Enamels 
By INAzZ KREIDL: London, England 

Additional title to be scheduled at the discretion of the 
Division Chairman. 
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S. R. Scholes, N. Y. State College of Ceramics, Alfred, N. Y. 


Pennsylvania State College, State College, Pa.; 


W. R. Lester, Maryland Glass Corp., Baltimore, Md. 


Hotel Stevens: 


North Ball Room 


Tuesday Forenoon, April 18, 1939: 9:00 A.M.-11:55 A.M. 


9:00-9:30 A.M. 


1. Frederick Carder: Dean of American Glass Makers 


By ALEXANDER SILVERMAN: Dept. of Chemistry, Univ 
of Pittsburgh, Pittsburgh, Pa. 

tribute is presented, 
Carder’s master- 


A 
illustrated 
pieces. 


biographical article and a 
with slides of some of Mr. 


9:30-9:50 A.M. 


2. X-Ray Study of Boric Oxide-Silica Glass 


By J. Brscor, C. S. ROBINSON, JR., AND B. E. WARREN: 


Massachusetts Institute of Technology, Cambridge, 
Mass. 
X-ray diffraction patterns have been made of four 


samples of boric oxide-silica glass with the composition 
15, 30, 45, and 60% by weight SiO, and a sample of 
Pyrex-brand chemical-resistant glass. The samples, in 
each case, were rods about 1 mm. in diameter The 
patterns were made in an evacuated cylindrical cam- 
era, using MoKa radiation monochromated by reflection 
from a rock-salt crystal. Radial distribution curves, 
obtained by the usual method of Fourier analysis, can be 
satisfactorily interpreted by a picture of boric oxide-silica 
glass, in which each silicon is tetrahedrally surrounded by 4 
oxygens at about 1.62 A and each boron is surrounded by 
oxygens at about 1.389 A. In the resulting random 
network, each oxygen would be bonded between two cat- 
ions. The distribution curve of Pyrex-brand chemical 
resistant glass is similar to that of vitreous silica, indicating 
a close similarity in structure. An explanation of the low 
thermal expansion of vitreous silica in terms of the random 
network picture of glass is suggested 


9 


9:55-10:15 a.m. 


3. High-Temperature Viscosities of Soda-Silica Glasses 


By Howarp R. LILL1E: Corning Glass Works, Corning, 

A careful study of viscosities of glasses, composed of 
silica and between 22 and 40% soda, shows that viscosity- 
composition isotherms are smooth curves. The sharp 
minima observed by E. Preston at about 34% Na.O (and 
possibly at about 26% Na.O) are found to be entirely ab- 
sent. Neither time nor shearing stress has any effect upon 
observed viscosities in the region investigated as long as 
temperature constancy has been established. A study 
of deviations of individual points from the smooth iso 
therms shows that all of these are within the expected 
limits of experimental error. 
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10:20-10:40 a.m. 
4. Physical Properties and Constitution of Glass 


By G. W. Morey: Geophysical Laboratory, Washington, 


10:45 A.M. 


11 


Elastic and Viscous Properties of Potash-Silica Glasses in 
the Annealing Range 


By N. W. TAYLOR AND R. F. DoRAN: Dept. of Ceramics, 
Pennsylvania State College, State College, Pa. 


Several potash-silica glasses were studied by the method 
described by Taylor and Dear (Jour. Amer. Ceram. Soc., 
20 [9] 296-304(1937)). The temperature coefficients of 
viscosity for the potash-silica glasses were found to be lower 
than for comparable soda-silica glasses, 1.e., the potash- 
silica series were ‘‘sweeter.’’ At a given temperature, the 
potash glasses were more viscous. The elastic effects 
were divisible into two stages, instantaneous and delayed 
The delayed process was more complex than in the sodium 


1 


oxide-silica series. A quantitative treatment will be 
presented 

11:10-11:30 a.m. 

6. Dielectric Losses of Glasses at High Temperatures 

By HANS THURNAUER: American Lava Corp., Chat- 


tanooga, Tenn.; AND A. E. BADGER: Dept. of Ceramic 

Engineering, Univ. of Illinois, Urbana, III 

A study is presented of dielectric measurements of glasses 
in the soda-lime-silica system, as well as of other glass 
compositions, in the frequency range from 100 to 5000 


kilocycles 


11:35-11:55 a.m. 
7. High-Speed Photography of Glass during Fracture 
By H. E. EDGERTON AND F. E. Barstow: Dept. of 


Electrical Engineering, Massachusetts Institute of 


Technology, Cambridge, Mass. 


Using an electric spark lasting less than one millionth 
second as a light source, cracks in glass have been success- 
fully photographed during their propagation. A steel 
ball driven against the glass with a spring initiated frac- 
ture and simultaneously actuated an adjustable electrical 
time-delay circuit, which in turn set off the spark at the 
required instant. By the use of two sparks, the velocity 
of propagation of cracks in glass was found to be constant 
and almost exactly 5040 ft. per sec., the same velocity 
found by Schardin and Struth. In general, the tips of 
the cracks form a nearly perfect circle at any particular 
instant, though some individual photographs show non- 
symmetry 
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Glass Division Program (continued) 


Hotel Stevens: 


North Ball Room 


Tuesday Afternoon, April 18, 1939: 2:00 P.M.-4:50 P.M. 


2:00-2:20 P.M. 
8. Resistance of Glass to Indentation 
By CHAUNCEY G. PETERS AND FREDERICK KNOOP: 

National Bureau of Standards, Washington, D. C. 

The results of an investigation on the cutting of lines in 
glass with a ground diamond tool and on the resistance of 
glass to indentations made with diamond tools ground in 
the form of axe blades and of elongated four-sided pyra 
mids were reported in 1936 (at the Columbus Annual 
Meeting). The elongated pyramidal tool has been further 
developed since then. A machine has been constructed for 
applying loads from 25 grams to 4 kg. The effect of 
changing the angles between the tool faces and of varying 
the applied load has been investigated. Measurements 
have been made on a variety of materials, such as glasses, 
crystals, metals, porcelains, and thin-plated and treated 
surface layers. With glass, clear, unshattered indentations, 
200 to 300 » long and 20 to 30 uw wide, were obtained with 
applied loads of 0.5 to 2.0 kilograms. These dimensions 
were measured with an accuracy of about 24. The indenta 
tion number is defined as H = W/A, where W = load 
(kg.) and A = base or projected area (sq. mm.) of the 
indentation while the load is being applied. On this 
scale, most glasses fall in the range 190 to 500. The 
numbers for some other materials are tin 9, rolled copper 
120, annealed steel 270, fused quartz 475, hardened steel 
780, crystalline quartz 790, topaz 1250, silicon carbide 2100, 
boron carbide 2260, and diamond 8200. From measure 
ments of the width of the indentation after the indenter is 
removed, the recovered area is obtained. The ratio 
of the recovered to the unrecovered area, R, affords an 
estimate to be made of the elastic deformation of the 
material. 


2:25-2:45 P.M. 

9. Effect of Alumina on Devitrification of Soda-Lime- 
Silica Glasses 

By W. B. SILVERMAN: General Research Lab., Owens- 
Illinois Glass Co., Toledo, Ohio 


The effect of the substitution of Al,O; for the oxides of 
sodium, calcium, and silicon on the liquidus temperatures 
and phase relations has been determined for glasses lying 
within the following composition range: Na,O 11 to 19%, 
CaO 6 to 18%, SiOz 59 to 79%, and Al,O;0 to8%. Results 
on 137 individual determinations show that substitution 
of Al,O; for CaO permits wollastonite to be the primary 
phase in glasses of relatively low CaO content. As the 
Al.O; content increases, the 
boundary shifts to lower CaO contents, and the decom- 
position of Na,O-3CaO-6SiO. to CaO-SiO, takes place 
at lower temperatures. In compositions with tridymite as 
a primary phase, substitution of Al.O; for SiO: is effective 
in lowering the liquidus temperature. For the composition 
range investigated, the SiO.-CaO-SiO, and Na,O-3CaO-- 
6SiO.-SiO, boundary remains at essentially the same SiO, 
content for all glasses containing not more than 4% Al.Os. 


2:50-3:10 P.M. 
10. Short Methods for Routine Glass Analysis 


By P. A. WEBSTER AND A. K. LYLE: Engineering Dept., 
Hartford-Empire Co., Hartford, Conn. 


In recent years, analytical methods have been developed 
which shorten the time required for the determination of 
many of the constituents found in glass. These short 
methods have been worked into a procedure for the routine 
analysis of container and sheet glasses. By careful plan- 
ning, BaO, SO3, R2O3;, CaO, MgO, Na,O, and K2O 


percentages may be determined on several samples in a 
single day. Most of the work has been done on Bureau of 
Standards Glass No. 128, but results from several other 
glasses are included. Particular care has been taken to 
discover interfering substances and to eliminate errors 
from this source 


3:15-3:35 P.M. 
11. Notes on Chemical Analysis of Glass 


By M. B. VILENSkKyY: 

Newark, Ohio 

The old, tedious method of dehydration of silica is 
replaced with a new, short method. The dehydrating 
agent used is HCIO, in place of HCl. The evaporation is 
performed in 1 to 2 hours by employing a specially designed 
platinum radiator. The complete chemical analysis of 
glass is made in a very short time. All ingredients of the 
glass are determined, one after another, by employing the 
same sample of the material. The alkali contents are 
determined on a separate sample. Many samples of dif- 
ferent glasses have been analyzed with satisfactory results, 
which are tabulated. 


Owens-Corning Fiberglas Corp., 


3:40-4:00 
12. Silicate-—Water Systems 


By GEORGE W. 
Washington, D. C. 
The study of the effect of water under high pressure in 

lowering the melting points of silicates is an important 

field of research in geophysics. Water is dissolved by 
molten silicates in quantity increasing with pressure, and 
the dissolved water lowers the freezing point of the silicate. 

An apparatus has been devised which enables quenching 

to be made in an atmosphere of steam at known pressures 

and the determination of the resulting freezing-point 
lowering 2nd amount of dissolved water. Results ob- 
tained in the system water-sodium disilicate will be given. 


Morey: Geophysical Laboratory, 


4:05-4:25 
13. Some Notes on the Effect of Solubility of Glass on the 
Behavior of the Glass Electrode 


By DONALD HUBBARD, E. H. HAMILTON, AND A. N. FINN: 
National Bureau of Standards, Washington, D. C. 


The application of an interferometer method, previously 
used to determine the relative solubility of optical glasses, 
to a glass commonly used for making glass electrodes, gave 
results leading to the following conclusions: (1) solu- 
bility increases rapidly as the py of most solutions increases 
above 8.5 or 9; (2) at all values below py 7 for the solu- 
tions investigated (except 10 N H2SOs,), this glass exhibits a 
slight swelling; (3) the rate of swelling is repressed in the 
acid region beyond py 2; and (4) at intermediate py 
values, 3.1 to 4.0, the rate of swelling is repressed by high 
concentrations of magnesium sulfate. Considering these 
conclusions in connection with the performance of glass 
electrodes, these regions of marked solubility change corre- 
spond to the regions of pronounced voltage departures ex- 
hibited by electrodes made from this glass. That the 
anomalies of the glass electrode are definitely associated 
with the solubility of the glass has been further demon- 
strated both by the use of glasses which do not exhibit 
swelling in the acid range (hence no detectable change of 
swelling in the ‘‘superacid region’’) and by measurements 
made in alkaline solutions, such as aqueous ammonia, in 
which soluble silicates are not formed. Under these cir- 
cumstances, the voltage departures are greatly decreased 
or completely eliminated. For every case investigated, 
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voltage departures of the glass electrode have been found 

to be accompanied by changes in the solubility of the 

glass. 

4:30-4:50 P.M. 

14. White Beach Sands of Baldwin County, Alabama 

By R. F. HAVELL AND T. N. McVay: Univ. of Alabama, 
University, Ala. 


Glass Division Program 


These sands, which have been investigated as sources of 
glass sands, evidently exist in enormous quantities. 
Beneficiation by means of washing and tabling to remove 
clay and heavy minerals is indicated. Sands with less 
than 0.06% FeO; content are readily obtained. Mineral 
analyses of the heavy concentrates show that these consist 
primarily of kyanite, rutile, tourmaline, staurolite, ilmen- 
ite, and zircon. 


Glass Division Program (continued) 


Hotel Stevens: 


North Ball Room 


Wednesday Forenoon, April 19, 1939: 9:00 A.M.-12:15 P.M. 


9:00-9:20 A.M. 
15. Progress Report on the Powder Method of Testing Glass 

Durability 
By F. V. ToOLEY AND C. W. PARMELEE: Dept. of Ce 

ramic Engineering, Univ. of Illinois, Urbana, III. 

The development of a suitable standard procedure of 
testing the chemical durability of glass by the powder 
method involves agreement on the conditions under which 
the testing is performed. To obtain clearly comparable 
results, a more explicit specification is needed of such 
conditions as (1) magnitude of the glass surface exposed to 
attack and (2) nature of the measurement and expression 
of the extent of the decomposition. This paper is a pre 
liminary report of the results of researches along these 
fundamental lines. 


9:25-9:45 A.M. 

16. Effect of Time and Temperature of Test Conditions on 
Accelerated Chemical Durability Tests Made on Commer- 
cial Glass Bottles 


By F. R. BAcoNn AND O. G. BuRCH: 

Co., Toledo, Ohio 

Chemical durability results obtained both by crushed 
sample and surface measurements on a variety of commer- 
cial glass bottle compositions show the difficulties en 
countered in attempting to correlate accelerated tests with 
the actual performance of glass bottles toward various 
solutions under service conditions. The results indicate 
that it is impossible to interpret high-temperature tests 
with distilled water in terms of resistance of the glasses to 
distilled water at ordinary temperatures. 


Owens-Illinois Glass 


9:50-10:10 a.m. 
17. Progress Report of the Committee on Chemical Dur- 
ability of Glass 


By G. E. F. LuNDELL: 
Washington, D. C. 


10:15-10:35 a.m. 
18. Vanadium as a Colorant for Glasses 


By A. E. BaApbGER: Dept. 
Univ. of Illinois, Urbana, Ill.; A. G. Pincus: American 
Optical Co., Graduate Scholar; anp W. A. WEYL: 
Dept. of Ceramics, Pennsylvania State College, State 
College, Pa. 

Vanadium oxide has been studied to determine its 
coloring properties in various glasses and glazes. Under 
ordinary melting conditions, two steps of oxidation may be 
obtained which give rise to brownish and greenish tints. 
The chemistry of this colorant closely resembles that of 
chromium oxide. Comparisons are drawn and absorption 
curves will be presented. 


National Bureau of Standards, 


of Ceramic Engineering, 


10:40-11:00 a.m. 

19. Some Preliminary Studies on Soda-Silica Glasses Con- 
taining Vanadium Oxide 

By KENNETH T. GREENE: Dept. of Ceramics, Rutgers 
Univ., New Brunswick, N. J. 


A series of glasses containing a constant Na,O to SiO. 
ratio and increasing amounts of vanadium oxide was 
studied with reference to refractive index, color, and ease 
of melting. Vanadium oxide increased the refractive 
index of the glasses studied. The change in color, which 
occurred with increasing percentages of vanadium oxide, is 
believed to indicate a shift in equilibrium between V.O; 
and 


11:05-11:25 a.m. 
20. Color Changes of Glasses When Exposed to Daylight 
By W. A. WEYL: Dept. of Ceramics, Pennsylvania State 

College, State College, Pa. 

The color changes of certain types of glasses have been 
observed for more than 100 years. The best known cases 
were connected with the use of manganese as a decolorizer. 
The mechanism of this reaction will be explained and 
similar phenomena will be discussed. The processes in- 
volved are reversible, and in some cases the original color 
is restored with emission of light (thermoluminescence) 
Some applications of solarization will be discussed. 


11:30-11:50 a.m. 
21. Effect of Firing Schedule on Quality of Glass Color 

Decorations 
By CAMPBELL ROBERTSON AND DANIEL O. Kocnu: E. I. 

du Pont de Nemours and Co., R. and H. Chemicals Dept., 

Perth Amboy, N. J. 

A systematic investigation has been undertaken of the 
effect of the firing schedule on the quality of vitrifiable 
glass color decorations applied by the screen process. 
An experimental gas-fired decorating leer with a 30-ft. 
tunnel was used. The ware was fired at a wide variety of 
schedules, recorded automatically from thermocouple 
junctions in contact with the ware, and the schedules were 
correlated with observations of the finished quality. 
A definite and fairly sharp critical temperature was indi- 
cated for the best elimination of medium, and time at or 
near this temperature is much more effective than equiva- 
lent times at higher or lower temperatures. An ‘‘ideal’’ 
firing schedule has been tentatively established to serve 
as a working basis for the improvement of full-scale leer 
operation, 

11:55 a.M.-12:15 Pm. 
22. Absorption of Infra-Red Radiation in Molten Glass 
By R. J. HAvENS: Dept. of Physics, Univ. of Wisconsin, 

Madison, Wis. 

A method has been developed for measuring the infra-red 
absorption spectrum of molten glass. Considerable diffi- 
culty was encountered in devising a method of sending the 
radiation through the molten glass. The best method 
developed so far is to send the radiation from a Nernst 
glower through a film of glass suspended between two 
platinum wires. Preliminary tests on the absorption by 
the glass at temperatures of 700°, 950°, and 1100°C 
indicate an increase of the absorption with temperature 
at wave-lengths greater than 3.8 » and a marked increase 
of the absorption near 2.8 u. 
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Glass Division Luncheon 


Hotel Stevens: 


Wednesday Afternoon, April 19, 1939: 


LUNCHEON ADDRESS: 1:25-2:25 P.M. 


23. Plastics of Today 


By F. W. WARNER: 
Pittsfield, Mass. 


Plastics Dept., General Electric Co., 


Lecture Room, Exhibition Hall 


12:20 P.M.-1:20 P.M. 


This paper reviews the synthetic organic plastics. It 
describes the types of plastics, their present importance, 
the processes by which they are fabricated, their proper- 
ties, and their uses. 


Glass Division Program (continued) 


Hotel Stevens: 


North Ball Room 


Wednesday Afternoon, April 19, 1939: 2:30 P.M.—4:40 P.M. 


2:30-3:00 P.M. 
24. Importance of Surface Tension Data to the Glass Man 
By A. E. BADGER AND C. W. PARMELEE: Dept. of Ce- 
ramic Engineering, Univ. of Illinois, Urbana, III. 
A general discussion is presented on the property of 
surface tension with particular reference to the practical 
application in commercial glass manufacture. 


3:05-3:25 P.M. 
25. Surface-Tension Measurements of Glass by a Modified 
Dipping Cylinder Method 
By C. L. Bascock: General Research 
Illinois Glass Co., Toledo, Ohio 
Surface-tension measurements have been made on a 
series of calcite and dolomite lime glasses, using a modified 
dipping cylinder method. The measurements cover the 
temperature range of 1100° to 1400°C, and the viscosity 
range from log 7 = 2 to log n = 3.3. Measurements on 
ordinary liquids of known surface tensions have been made 
for check purposes. The results obtained on glasses are 
in good agreement with published data obtained by the 
maximum bubble-pressure method. The temperature 
coefficient of surface tension is approximately —0.02 
dyne per cm. per °C. Analysis of the data indicates that 
the surface tension of a glass at a particular temperature 
may be represented as a linear function of composition. 


Lab., Owens- 


3:30-3:50 p.m. 

26. Mechanical Methods of yey Glass in Continuous 
Tank Furnaces to Avoid Loss from Striae and Scum 

By R. L. Dept. of Ceramic Engineering, Univ. of 
Illinois, Urbana, III. 


A résumé of difficulties arising from this source, a de- 
scription of equipment, methods of combating these 
defects, and results obtained from use of these methods 
are presented. 


3:55-4:15 


27. Report of Progress in Research on Metallurgy of Cast- 
lron Glass Molds at the University of Illinois 


By W. H. Bruckner, L. R. Kovac, anp A. B. WILDER: 
Dept. of Mining and Metallurgy, Univ. of Illinois, 
Urbana, III. 

The Department of Mining and Metallurgical Engineer- 
ing reports the results of a survey of cast-iron glass molds 
which failed in service. The indicated trends for several 
irons tested to destruction in an accelerated cracking test 
are reviewed. New methods of studying growth in cast 
iron are commented upon, and coéperative interest by the 
glass industry is urged to broaden the scope of the future 
research program. 


4:20-4:40 
28. A Window Glass Plant for China 


By SuN KvuAN HAN: Univ. of Pittsburgh; EARL FRAZIER, 
Frazier-Simplex, Inc., Washington, Pa.; AND ALEXANDER 
SILVERMAN: Univ. of Pittsburgh, Pittsburgh, Pa. 
The design and operation of a Fourcault plant for China, 

with special reference to natural resources and economic 

factors from the standpoint of Chinese operation is de- 
scribed. Labor and costs are included. 
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Residual Alaskite Kaolin Deposits of North Carolina 
Dept., 


By CHARLES E. HUNTER: Commerce 
Valley Authority, Norris, Tenn. 


Tennessee 


The major residual kaolin deposits of N. C. were formed 
from large alaskite (F. L. Hess, 1936) granite bodies and 
not small narrow pegmatite dikes as has been thought 
The detailed geologic maps of these deposits in the Spruce 
Pine area clearly show the large tonnage of reserve kaolin 
Although these deposits have long been known and have 
produced considerable kaolin for ceramic and other uses, 
few data have been published concerning them. This 
report should familiarize the American ceramist with this 
area, enabling him to understand its potentialities 
2. Flotation and Agglomerate Separation of Quartz and 
Feldspar 


By R. G. O’MeEarRA: Southern Expt. Station, Bureau of 
Mines, Tuscaloosa, Ala.; J. E. NoRMAN: Eastern Expt. 
Station, Bureau of Mines, College Park, Md.; AND W. B 
HAMMOND: Golding-Keene Co., Keene, N. H. 


Highly selective methods for separating both soda and 
potash feldspars from quartz by froth flotation and table 
agglomeration are described. These separations are far 
ahead of any previously reported separation, and both 
high-grade feldspar and quartz concentrates are possible. 
Cationic reagents as collectors are necessary. Cleaning 
of the mineral particles by the removal of kaolinization 
products, iron, and aluminum compounds by mechanical 
and chemical methods is described. As pulp modifiers, 
a variety of fluorine-bearing acids and salts are shown to 
be outstanding in the depression of quartz and activation 
of feldspar, especially in an acidic pulp. The laboratory 
results have been checked on a pilot plant scale, and re- 


sults from a commercial plant have been delayed by dam- 
age of the 1988 New England hurricane which caused a 
recess of construction for the winter months 

3. Physical Properties of Raw Kaolinite as a Function of Its 
Particle Size 


By C. W. PARMELEE, C. G. HARMAN, AND FELIX FRAULINI: 
Dept. of Ceramic Engineering, Univ. of Illinois, Urbana, 
Ill. 

The properties of a kaolinite which have been studied as 

a function of particle size are (1) base-exchange capacity, 

(2) pu, (3) plasticity, (4) flow properties of suspensions, 

(5) permeability, (6) drying shrinkage, and (7) dry 

strength. 


4. Effect of Adsorbed lons on Properties of Monodispersed 
Clay—Water Systems 


By S. SpeiL: Ceramic Div., Dept. of Metallurgy, Massa- 
chusetts Inst. of Technology, Cambridge, Mass. 


A sample of Florida kaolin was divided into three prac- 
tically monodisperse systems averaging 0.6, 0.3, and 0.15 
micron, respectively. The size distribution was deter- 
mined by two independent methods, and the uniformity 
of the fractions was checked by X-rays and thermal 
analysis. The fractions were electrodialyzed and then 
brought to various degrees of saturation with sodium 
hydroxide. Plasticity, viscosity, drying shrinkage, dried 
strength, and pq determinations were made on each 
fraction. In all cases, definite trends in the physical 
properties coincided with the amount of adsorbed ion, 
indicating definitely that the adsorbed ions have an 
important influence on the physical properties of the 
clay. 
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Petrographic and Ceramic Properties of the Coal Measures 
Shales of Illinois 
By R. E. Grim: State Geological Survey Div., Univ. of 
Illinois, Urbana, IIl 


5. 


Coal Measures shales, which are widespread in Illinois, 
are used extensively as a ceramic raw material. Ceramic 
determinations (made by the Dept. of Ceramic Engineer- 
ing, University of Illinois) are given for a large number of 
shales to illustrate the wide range in their properties. The 
mineral composition, base-exchange capacity, and textural 
characteristics are presented for the same shales. The 
relation of the mineral composition, base-exchange capac- 
ity, and textural characteristics to the ceramic properties 
of the shales is analyzed. 


127 


6. Expansion, Contraction, and Strength Changes of Some 
Clays during Firing 

By R. K. HursH AND M. K. BLANCHARD: Dept. of 
Ceramic Engineering, Univ. of Illinois, Urbana, II. 


Linear changes during heating were determined with 
and without compression loading for two shales and two 
fire clays. Hot strength tests in flexure were made in the 
temperature range of 600° to 1400°F. 


7. Correlation of Physical Properties of Clays 


By C. G. HARMAN AND C. W. PARMELEE: Dept. of 
Ceramic Engineering, Univ. of Illinois, Urbana, III. 


The fundamental causes of the differences in the working 
properties of clays may be traced to the difference in the 
physical form, including crystallographic character and 
chemical constitution. These variables may be grouped 
as follows: (a) amounts and kinds of minerals present, 
(b) particle-size distribution of each, and (c) nature and 
amounts of soluble salts. These, in turn, govern the 
factors in (a) amount and intensity of solvation, (>) net 
charge on particles, and (c) pq changes when soluble 
salts are added. This second group of variables control 
the following properties directly, viz., (1) flow properties of 
suspensions, (2) plasticity, (3) stability of suspensions, 
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(4) drying shrinkage, (5) permeability, and (6) dry 


strength. 


8. Fractionation of Nonplastic Powders by Sedimentation in 
Water 


By STANLEY E. LuLt AND ARTHUR S. Watts: Dept. of 
Ceramic Engineering, Ohio State Univ., Columbus, 
Ohio 


The operation and proving of an apparatus is described 
for water classification of pulverized nonplastic materials, 
covering the size range 2 to 48 microns. 


Materials and Equipment Division Program (continued) 


Hotel Stevens: 
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9. Newly Discovered Clays in the Dakota Formation of 
Kansas 

By NorMAN PLUMMER: Kansas Geological Survey, 

Univ. of Kansas, Lawrence, Kans. 


An intensive investigation of the clays of the Dakota 
formation in north-central Kansas is being conducted by 
the State Geological Survey of Kansas. A considerable 
variety of types of clays occurring in commercial quantities 
has been tested in the laboratory. These include nearly 
white- to light buff-firing ball clays and plastic and siliceous 
fire clays. The Dakota clays may be used in art pottery, 
stoneware, terra cotta, light-colored face brick, and 
refractories. The clays in general are characterized by 
high P.C.E. values, ranging from cones 23 to 29, and by a 
long firing range. 


10. Kyanite in Eastern Alabama 


By Epcar Bow Les: Staff Geologist, Geological Survey 
of Alabama, University, Ala. 

A brief summary is presented of the occurrence of 
kyanite in the pre-Cambrian schists of the eastern Alabama 
Piedmont province. These ores have not been exploited, 
but their importance as a potential reserve is shown. 


11. Viscosity Studies of Dickite Suspensions 


By A. W. Heitz: Edward Orton, Jr., Ceramic Founda- 
tion, Columbus, Ohio 


Viscosity studies are reported for suspensions of dickite. 
A horizontal capillary-tube instrument is used to deter- 
mine the relation between rate of shear and shearing 
stress. The effects of oxalic, citric, tannic acids, and 
Na,P,O; on flow properties of dickite in water suspensions 
are shown. The specific hydrodynamic volumes of dickite 
in the water suspensions and also in glycerine are calculated 
by the equation, 7 = m (1 + 2.5C + 14.1C?). The re- 
sulting values are an indication of the degree of defloccula- 
tion. Citric acid has a negligible effect on the specific 
hydrodynamic volume, and oxalic acid and sodium pyro- 
phosphate decrease it nearly to unity. Oxalic and tannic 
acids give the suspension the property of dilatancy. A 
brief review of this property with other flow properties of 
suspensions is included. 


12. Report of Committee on Geological Surveys 
By H. Dept. of Geology, Cornell Univ., Ithaca, 
The Committee will report the progress of work on defi- 
nitions of clay terms. 


RIEs: 
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as. 
By R. A. SNYDER AND J. D. HARNISH: 

Electric & Mfg. Co., Derry, Pa. 

The plant experience acquired during three years of 
preparing dry-process porcelain bodies by dry-mixing 
methods is described. The advantages and disadvantages 
of this process are discussed. 


Dry Mixing in the Electrical Porcelain Industry 
Westinghouse 


14. Getting the Best Production from a Ball or Pebble Mill 
By O. F. Repp: Patterson Foundry & Machine Co., 
East Liverpool, Ohio 
Mill size, size and shape and amount of grinding media, 
mill speed, and the amount and consistency of the charge 
are given in their relation to grinding efficiency. 


15. Direct Application of Gas Firing to Ceramic Drying 


By ROBERT TWELLS AND Roy HUMMEL: 
Lite Co., Spark Plug Div., Fostoria, Ohio 


Electric Auto- 


Heat for ceramic drying is usually from two sources, 
viz., steam coils or cooling fired ware. Waste heat from 
exhaust steam is not available in plants which purchase 
power, and the use of live steam solely for drying is costly. 
Waste heat from cooling ware is not always available, 
and sometimes would cost more to apply than it might 
save. The products of combustion from burning gas are 
being used directly for many types of drying with high 
efficiency and low cost. Two applications of this method 
to ceramic drying are described. 
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Chairman: 
Secretary: 
Program Committee: 


N. W. Taylor, Pennsylvania State College, State College, Pa. 
J. B. Austin, Research Lab., U. S. Steel Corp., Kearny, N. J. 
Gilbert Soler, Chairman: Steel & Tube Div., Timken Roller Bearing Co., 


Canton, Ohio; R. S. Bradley, A. P. Green Fire Brick Co., Mexico, Mo.; W. C. Rueckel, 


Battelle Memorial Institute, Columbus, Ohio 


Hotel Stevens: 


North Assembly Room 


Tuesday Forenoon, April 18, 1939: 9:00 A.M.-12:00 M. 


General Use of Refractories 


(NOTE: Fifteen Minutes Ils Allowed for the Presentation of Each Paper; the Remaining Scheduled Time 
Permits General Discussion.) 


9:00-9:15 A.M. 
1. Some Properties of Semisilica Brick 


By G. BICcKLEY REMMEY: Richard C. Remmey Son Co., 
Philadelphia, Pa. 


The most important differences between semisilica and 
super-duty, first-quality clay and silica brick are shown by 
comparative tests. A new 24-hour deformation test is 
described which measures the rate of deformation of brick 
at various temperatures. First-quality clay brick are 
shown to have fairly rapid flow at temperatures as low as 
2150°F, and super-duty brick at 2350°F; semisilica brick 
show a zero rate of deformation up to 2650°F.  First- 
quality clay brick vitrify and spall at temperatures as low 
as 2300°F; under similar conditions, semisilica brick do not 
vitrify at much higher temperatures. Limitations in the 
use of semisilica brick are also discussed 


9:30-9:45 A.M. 
2. Mottled Silica Brick 


By SruarRt M. PHELPS AND EARL C. PETRIE: Senior 
Industrial Fellow and Industrial Fellow, respectively, 
Refractories Fellowship, Mellon Institute, Pittsburgh, 
Pa: 


Mottled or discolored silica brick have long been a sub- 
ject of controversy in the industry. During firing for no 
apparent reason, a brownish discoloration may develop on 
some of the brick in the kiln. This color only partially 
covers the brick and usually occurs as blotches more or less 
circular in shape. A _ satisfactory explanation for its 
recurrence in the routine manufacture of silica brick has 
not been found, and this, together with the hesitancy on 
the part of some consumers to make use of the discolored 
product, frequently makes the problem a perplexing one. 
The literature contains a number of articles dealing with 
the subject in a more or less general way, and because the 
results of a study to show the comparative properties of 
the two products are not available, the present investiga- 
tion is being made. Brick from various producing dis- 
tricts of the colored and regular product have been care- 
fully compared in their physical and chemical properties, 
along with petrographic examination. A summary of the 
literature, comments on the probable cause of discolora- 
tion, and a complete bibliography are given. 


10:00-10:15 a.m. 
3. Conversion of Quartz to Cristobalite and Tridymite 


By C. Y. Lin AnD NELSON W. Taytor: Dept. of Ce- 
ramics, Pennsylvania State College, State College, Pa. 


About 200 catalytic agents have been studied to de- 
termine their effectiveness in reducing the density of silica 
and producing a well-sintered structure when the material 
is fired at various temperatures. The results are pre- 
sented and discussed. 


10:30-10:45 a.m. 


4. Observations on Slagging of Glass Furnace Checkers 


By W. L. Fasranic: Owens-Illinois Glass Co., Alton, IIL. 

Two brands of super-duty clay fire brick that had shown 
a consistent difference in quality when run in several 
laboratory slag tests were selected for this experiment. 
Several thousand brick of each brand were put into the 
opposite regenerator chambers of a large commercial 
bottle glass furnace, melting a soda-lime glass. One 
brand failed badly and was definitely inferior to the other. 
Investigation showed that the superiority of one brand 
over the other was due directly to the increased percentage 
of visible mullite. 


11:00-11:15 a.m 


5. Blast-Furnace Refractories, Present Application and 


Possible Future Development 


By W. R. McLain: Carnegie-Illinois Steel Corp., South 
Works, 3426 East 89th St., Chicago, III 


Changes in blast-furnace design and operation during 
the past three decades have been the major factors in in- 
creasing blast-furnace campaigns from 500,000 to 2,000,- 
000 tons. Studies of used lining failures indicate that 
some order of increase in lining life and associated de- 
crease in maintenance cost might follow the use of special 
refractories in the critical parts of blast-furnace linings. 
Increased size and operating temperatures of blast-furnace 
stoves have imposed more severe conditions on refrac- 
tories, which emphasizes the importance of proper re- 
fractory selection 


11:30-11:45 a.m. 
6. Mechanical Stokerization of Refractory Firing Kilns 


By H. M. CuristMan: Ceramic 
Refractories Co., Massillon, Ohio 


Engineer, Massillon 


A description of mechanical stokers used, the problems 
encountered in their application to rectangular and round 
kilns, and changes made in original equipment are de- 
scribed. An analysis of the coal best suited for stoker 
firing, a summation of fuel savings, and the advantages 
and disadvantages of stoker firing, based on using stokers 
in regular production over a period of years, are presented. 
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2:00-2:15 p.m. 


7. Drying Clays by Induced Ultra-High Frequency Elec- 
trical Energy 


By T. C. VAUGHAN, H. E. Rivercoms, W. A. Murray, 
AND J. W. WHITTEMORE: Virginia Polytechnic Inst., 
Blacksburg, Va. 


An apparatus was designed whereby samples of plastic 
clay could be dried by induced ultra high-frequency elec- 
trical energy. Clays were dried by this method, and com- 
parisons were made with drying under controlled relative 
humidity and heated air. Possible practical applications 
of this method of drying for ceramic plants are noted. 


2:30-2:45 
8. Recent Developments in Refractory Batch Mixing 


By D. A. Moutton: 
caster, Pa. 


Lancaster Iron Works, Inc., Lan- 


The scientific dry mixing of refractories has a decided 
effect on the physical properties of high-temperature 
cements, saggers for the pottery kiln, and dry-press fire 
brick. In the case of refractory cements, it is a means of 
requiring a minimum of bond for the large percentage of 
inert material. Dry mixing gives a better and stronger 
sagger, and it is a step forward in producing dry-press 
refractories of more uniform physical properties. 


Symposium on Refractory Cements and Ramming Mixes 


3:00-3:15 P.M. 
9. Hardening of Clay-Sodium Silicate Mixtures 
By W. R. Morcan: Dept. of Ceramics, Rutgers Univ., 

New Brunswick, N. J. 

The hardening of clay-sodium silicate mixtures as a 
result of reaction with soluble saits and by means of base- 
exchange reactions has been studied. It is more or less 
obvious that the hardening of these mixtures is related to 
refractory cement hardening. 


3:30-3:45 P.M. 
10. Investigation of Certain Properties of Refractory Concrete 
By R. T. Gites: Atlas Lumnite Cement Co., 135 E. 42nd 

St., New York, N. Y. 

The relation of cold strengths to strengths after heating 
is shown, and data are presented from which wall strengths 
may be calculated. The development of fired strength 
begins at 1500°F, at which temperature some of the 
hydraulic or cold strength remains. Selection of the 
aggregate is important to the development of fired strength. 
The effect on the fired strength of the addition of per- 
centages of low vitrification clay to high vitrification 
aggregates is shown. Data are given on shrinkage. 
4:00-4:15 p.m. 

11. A New Kind of Cement for Silica Brick 
By J. W. Craic AND N. P. Pitt: Canadian Refractories, 
Ltd., Montreal, Quebec 


Performance records in steel and copper furnaces and 
glass tanks are tabulated. The life of silica brick has 
been considerably increased by laying with a new type of 
cement whose chief characteristics are plasticity and water 
retention. The process of plasticizing has also been ap- 
plied to refractory cements with chrome, magnesia, fire- 
clay, diaspore, and sillimanite bases. 


4:30-4:45 p.m. 


12. Fundamental Concepts on Thermal Conductivity of 
Refractory Materials 


By A. EvucKEN: Translated and presented by W. C. 
RUECKEL, Battelle Memorial Institute, Columbus, Ohio; 
discussion by J. B. Austin, U. S. Steel Corp., Kearny, 
J. 


Eucken presents a theory of thermal conductivity based 
on the crystal, glass, and pore contents of refractory ma- 
terials. A mathematical treatment using a modified form 
of the Maxwell equation for one, two, and three phase 
systems is presented, and thermal conductivity values are 
calculated from values for crystal and glass phases found in 
silica, clay, sillimanite, and basic brick. The data show 
why essentially crystalline refractories, such as silicon car- 
bide, etc., have a falling conductivity curve with increased 
temperature while the thermal conductivity of clay brick 
increases with an increase in temperature. 


Refractories Division Program (continued) 
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Laboratory Tests and Fundamental Data 


9:00-9:15 A.M. 


13. Refractories Research and Development Laboratory of 
the Ceramic Department, North Carolina State College 


By R. L. Stone: Dept. of Ceramic Engineering, Univ. of 
North Carolina, Raleigh, N. C. 


Drawings of laboratory equipment for forming, firing, 
and testing refractories are given. A forming pressure of 
12,500 lb. per sq. in. is attainable in a small hydraulic 
press. A gas-fired high-temperature kiln of 1'/.-cu. ft. 
capacity may be fired to cone 30. The P.C.E. furnace 
will reach cone 33 with manufactured city gas and air, and 
cone 36 with city gas and oxygen.- Most of the equipment 
was made in the college machine shop. Other equipment, 


including a humidity control drier, a slag furnace, and a 
thermal-expansion furnace, is described. 


9:30-9:45 a.m. 


14. Small Electric Arc Furnace for Melting and Pouring 
Glasses and Corrosive Slags 


By James A. TayLor: Mineral Industries Expt. Station, 

Pennsylvania State College, State College, Pa. 

An electric are furnace was built to replace the gas 
furnace (described in Jour. Amer. Ceram. Soc., 19 [2] 
39-44 (1936)). This furnace is quick and melts difficult 
substances with ease. The advantages of the radiation 
type of melting and the ease with which test pieces may be 
made in a pure state are discussed and described. 
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10:00-10:15 a.m. 

15. Laboratory Slagging-Test Furnace with a 
Burner 

By R. K. Hursu: Dept. of Ceramic Engineering, Univ. 
of Illinois, Urbana, II. 


Rotating 


A furnace is described in which uniform heat treatment 
and slag application are given to panels of test brick by a 
rotating gas burner through which the slag is fed in pow- 
dered form. Temperature gradients in the test panels and 
some test data are given. 


10:30-10:45 a.m. 
16. Critical Examination of Load Test for Refractories 


By F. H. Norton: Dept. of Metallurgy, Massachusetts 
Inst. of Technology, Cambridge, Mass. 


The load test for refractories has received a great deal 
of study both in this country and abroad, but the tests in 
general do not give any information which the designer 
may directly use in furnace construction. The standard 
tests are usually suited for checking the uniformity of a 
product. A type of test proposed, which will more nearly 
simulate actual conditions of service, exposes the brick for 
a considerable length of time to a constant load and a 
constant temperature and determines the rate of deforma- 
tion much in the same way that creep tests are carried out 
on steel. (Published Jour. Amer. Ceram. Soc., 22 [2] 
54-63 (1939).) 


11:00-11:15 a.m. 
17. Deformation of Insulating Fire Brick under Load 


By C. L. Norton, JR., AND V. L. DupLIn, JR.: Refrac- 
tories Div., Babcock & Wilcox Co., New York, N. Y. 
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An electrically heated furnace and the method for ap- 
plying loads to full-sized insulating fire brick, which have 
been heated throughout to thermal equilibrium, is de- 
scribed. Sixteen commercial brands of insulating fire 
brick of various use limits were tested under several loads 
over a range of temperatures, and no correlation was found 
to exist between weight and resistance to hot load or be- 
tween cold crushing strength and hot load-bearing ca- 
pacity. 


11:30-11:45 a.m. 


18. Determination of Quartz (Free Silica) in Refractory 

Clays 
By L. J. TROSTEL AND D. J. WYNNE: General Refractories 

Co., Baltimore, Md. 

A rapid procedure is described for determining the 
quartz in refractory clays by fusion in potassium bisulfate 
and subsequently dissolving the precipitated silica with a 
hot caustic solution. Data on the quartz content of 
several clays are included. 


12:00 m.-12:15 P.m. 


19. Adapting Miniature Cameras to Petrographic Photo- 
micrography 
By P. S. Dear: Dept. of Ceramics, Virginia Polytechnic 

Inst., Blacksburg, Va. 

A composite apparatus by means of which miniature 
cameras may be adapted to petrographic photomicro- 
graphy is described. Detail drawings of the various parts 
are included, and examples of the application of the ap- 
paratus to problems in ceramic technology are given. 


Refractories Division Luncheon and Business Meeting 


Hotel Stevens: 


Boulevard Room 


Wednesday Afternoon, April 19, 1939: 12:15 P.M.-2:15 P.M. 


Refractories Division Program (continued) 


Hotel Stevens: 


North Assembly Room 


Wednesday Afternoon, April 19, 1939: 2:30 P.M.—5:00 P.M. 
Fundamental Data 


2:30-2:45 P.M. 

20. Length and Thermal Changes of Flint and Aluminous 
Clays during Heating 

By R. A. HEINDL AND L. E. Mone: 
Standards, Washington, D. C. 


National Bureau of 


Changes in length and endothermic and exothermic 
heat effects between room temperature and 1000°C were 
measured on flint clays from Kentucky, Missouri, Ohio, 
Pennsylvania, and Washington, a plastic clay from Penn- 
sylvania, a hard kaolin and a bauxitic clay from Georgia, 
and a Zettlitz kaolin and a diaspore from Missouri. 
Changes in length of unpulverized and of finely pulverized 
materials were measured in air and in an atmosphere of 
the products of gas combustion. The two ranges of 
temperature (approximately 500° to 600°F and 925° to 
980°C), during which rapid contraction took place, were 
the same as those in which the endothermic and exo- 
thermic reactions occurred. The ranges in temperature 
at which rapid contraction took place were slightly lower 
for the pulverized than for the unpulverized clays, except 
for the Missouri clay, which showed no difference. 


3:00-3:15 P.M. 
21. Investigation of the Thermal Dissociation of Diaspore 
Clay 


By P. G. HEROLD AND C. M. Dopp: School of Mines and 
Metallurgy, Univ. of Missouri, Rolla, Mo. 


Diaspore clay, under conditions of equilibrium, forms 
corundum and a-alumina at 400°C. The a-alumina 
gradually changes to corundum at higher temperatures, 
part of which combines with free silica to form mullite at 
about 1150°. Between 400° and 750°, there is a gradual 
increase in the size of the corundum unit cell as determined 
by X-ray crystal analysis, which, upon continued heating 
at higher temperatures, gradually reduces to the true 
dimensions of corundum. 


3:30-3:45 P.M. 
22. Cone Fusion Study of Mixtures of Zirconium Silicate- 
Silica- Alumina 


By R. F. REA: Denver Fire Clay Co., Denver, Colo. 
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Alumina and alumina-silica mixtures have a strong 
fluxing effect on zirconium silicate. A eutectic between 
ZrSiO; and Al,O; occurs approximately at 20% Al,O; and 
melts at cone 31. The ternary eutectic has the approxi- 
mate composition of 70% SiOe, 15% ZrSiO;3, and 15% 
Al,O; and a P.C.E. of cone 27. (Published Jour. Amer. 
Ceram. Soc., 22 [8] 95-96 (1939).) 


4:00-4:15 P.M. 
23. A Study of the Recrystallization of Magnesia 


By H. G. Scuurecut: N. Y. State Ceramic Expt. Station, 
Alfred, N. Y.; AND VAN DERCK FRECHETTE: Dept. of 
Ceramic Engineering, Univ. of Illinois, Urbana, III. 


X-ray studies show that lightly calcined magnesite is 
cryptocrystalline, with an atomic structure identical with 
that of periclase and fused magnesia. 


4:30-5:00 

24(a). Use of Aluminum Metal in the Ceramic Industry: 
1, Some Properties of Ceramic Bodies Produced with Mix- 
tures of Aluminum, Fire Clay, and Grog 


By H. G. ScHURECHT AND H. I. SEPHTON: N. Y. State 
Ceramic Expt. Station, Alfred, N. Y. 


Aluminum powder was used to produce new ceramic 
bodies and to improve other bodies. Heat generated by 
aluminothermic reactions between aluminum and clay 


32 1939 Annual Meeting—Refractories Division Program 


improved the strength and porosity of refractories. The 
use of aluminum to facilitate the firing of ceramic bodies 
was demonstrated merely by heating them to 950°C and 
allowing the heat of reaction to carry the temperature 
beyond this point. 


(b). Il, Petrographic Study of Aluminum Clay Mixtures after 
Firing 

By J. F. McMaunon, C. M. LAMPMAN, AND M. E. DykKE- 
MAN: N. Y. State Ceramic Expt. Station, Alfred, N.Y. 


The mineral composition of fired aluminum clay mix- 
tures was identified. Corundum and mullite as well as 
metals were present. The structure of the mixtures in 
some cases was highly crystalline, which explains certain 
of their properties. 


(c). Ill, Some Properties of Ceramic Bodies Produced with 
Mixtures of Aluminum, Magnesite, and Chromite 


By B. Sprro AND L. H. WASHBURN: N. Y. State College 
of Ceramics, Alfred, N. Y. 


The addition of aluminum powder to magnesite-chro- 
mite mixtures greatly improved their strength as a result 
of aluminothermic reactions with the aluminum. These 
reactions started at lower temperatures with the chromite 
than with the magnesite. Some of these bodies are 
promising for use as refractories. 


A.1.M.M.E. OPEN-HEARTH COMMITTEE 


The Open-Hearth Committee of the A.I.M.M.E. is holding its annual meeting at Cleve- 


land, April 26, 27, and 28, 1939. 


The Wednesday afternoon session will be devoted to 


the discussion of open-hearth refractory problems. 


L. F. Reinartz, chairman of the Open-Hearth Committee, has extended an invitation to 
members of the Refractories Division of the American Ceramic Society to attend this meeting 


and to enter into the discussion. 


The Committee hopes to develop closer cooperation between producers of refractories 
and users through discussions held at these meetings. 


— 


STRUCTURAL CLAY PRODUCTS DIVISION PROGRAM 


Chairman: 
Secretary: 
Program Committee: 


Hotel Stevens: 


T. W. Garve, 314 King Ave., Columbus, Ohio 
H. Z. Schofield, Engineering Experiment Station, Ohio State Univ., Columbus, Ohio 
E. W. Knapp, Chairman; 31 W. University St., Alfred, N. Y. 


Private Dining Room No. 2 
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1. Internal Structure of Paving Brick and Its Relation to 
Properties of the Ware 


By G. A. BoLe: Engineering Expt. Station, Ohio State 
Univ., Columbus, Ohio 


Microphotographs of thin sections were taken with 
transmitted light and in reflected light. Some of these 
photographs were taken using a colorant in the body to 
bring out the glass phase, and the history of a crack is 
recorded by means of microphotography. 


2. Apparatus for the Determination of Water Permeability 
of Brick 

By R. T. STULL AND P. V. JOHNSON: 
Standards, Washington, D. C. 


National Bureau of 


A method devised for sealing the specimen in the perme- 
ability box has the following advantages over the former 
method: (1) rapidity of operation; the sealing is ac- 
complished by a rectangular rubber tube inflated to 70 
lb.; (2) elimination of application of a sealing liquid or 
glaze to the vertical surfaces of the brick; the undamaged 
brick may thus be used for other tests; (3) permeability 
through the entire uninterrupted flat faces of the brick; 
and (4) the apparatus may be used for air-permeability 
determinations, especially above the pressure limited by a 
mercury seal. An improved type of pressure regulator of 
high sensitivity was developed. 


3. Standard Wicks for Testing Efflorescence of Masonry 

Materials 
By C. M. Lampman: N. Y. State Ceramic Expt. Station, 

Alfred, N. Y. 

To standardize a wick test for testing efflorescence on 
masonry materials, a specimen with a definite pore struc- 
ture and a low soluble salt content was developed. Com- 
parable results in different parts of the country may be 
obtained with this test. 


4. Resistance of New York State Brick to Freezing 


By H. G. ScHURECHT AND J. F. McMAnHon: N. Y. State 
Ceramic Expt. Station, Alfred, N. Y. 


Shale brick and soft-mud brick were tested to ascertain 
their resistance to freezing when compared with their 
absorption and saturation coefficient (C to B ratios). 
The results indicate that the saturation coefficient by 
itself is not a trustworthy method to predict freezing 
resistance. 


5. Precast Tile Joist Floor System 
By Henry GrEsE: Dept. of Agricultural Engineering, 
Iowa State College, Ames, Iowa; AND C. T. BRIDGMAN: 
Regional Director, Structural Clay Products Institute, 
Ames, Iowa 
A floor system is described which was developed in the 
Agricultural Engineering Section of the Agricultural Ex- 
periment Station in connection with a research fellowship 
sponsored by the Iowa Association of Clay Products 
Manufacturers. This system consists essentially of pre- 
cast beams, which serve as joists, filler blocks laid from 
beam to beam, and a covering of concrete. By using only 
one specially shaped block, floors may be constructed 
which vary widely in length of span and in load 
capacity from light residential construction to that suit- 
able for warehouses. An extensive series of tests as a 
basis for design tables is given, and illustrations will show 
the procedure in fabricating and typical construction jobs. 


6. Betterment of Clay Flue Liners 
By Paut E. Cox AnD H. Forp MUECKE: 

College, Ames, Iowa 

The behavior of four factory-produced sets of liners 
under thermal-shock treatment was studied. Using a 
5- by 8-in. die with an auger machine, a large number of 
small liners were made from many mixtures of clays from 
the four commercial plants. These liners were tested ina 
specially constructed furnace-and-chimney device for 
thermal-shock behavior. From these tests, a combination 
of fire sand and the usual flue-liner clays should give 
greatly improved service of liners in chimneys. A sewer- 
pipe plant made 50 such liners, using fire sand and their 
own clays. Tested in a specially built fireplace and 
chimney of the usual home-heating sort, these liners 
proved to be at least ten times better than any commercial 
liner. Incidental problems are discussed. 


Iowa State 
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7. Reinforced Brick Masonry 
By Epwarp A. TAPPER: Davidson Brick Co., Los Angeles, 
Calif. 
A letter, with accompanying drawings, describes con- 
ditions of buildings following a series of earthquakes. 


8. Influence of Internal Lubrication in a Plastic Clay Body 
on Drying and Fired Characteristics 

By H. R. Srraicnut: Straight Engineering Co., Adel, 
Iowa 
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A treatment applied to clay in the plasticizing processes, 
which reduces internal friction in a die or form-molded 
ceramic shape, is described. The methods of application 
and determination of the correct proportion of treatment 
are given briefly. 


9. Automatic Electric Cutter 


By E. 
Ohio 


A. Hawk: 333 Hamerley Court, S. E., Canton 
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10. Solution of an Unusual Brick Manufacturing Problem 


By F. E. Lopaucu: Alfred, N. Y.; AND H. C. HARRISON: 
Dept. of Chemistry, N. Y. State College of Ceramics, 
Alfred, N. Y. 

Knobs, of about 1 in. diameter and white spindling 
growths 6 in. long, were developed in the manufacture of 
building brick. With the use of the spectroscope, small 
traces of zinc were discovered to be the cause of these 
growths. The zinc came from metal used to hold the tires 
on the mullers. The phenomena were duplicated ac- 
curately by laboratory experiment. 


11. The Circle System for the Manufacture of Clay Products 


By J. R. Crark: Washington Brick Co., Muirkirk, Md. 


1939 Annual Meeting—Structural Clay Products Division Program 


This paper explains (1) the layout of the plant, (2) the 
type of structures and materials used, (3) the system of 
operation, (4) methods of drying, preheating, and firing, 
(5) the conservation and use of waste heat, and (6) the 
low labor and fuel requirements 


12. Use and Advantages of Insulating Fire Brick in the 
Circle System 

By J. D. McCutLtoucH: Babcock & Wilcox Co., 19 
Rector St., New York, N. Y.; AND G. M. FREDERICK: 
Babcock & Wilcox Co., Packard Bldg., Philadelphia, 
ra: 
The insulating refractories used in the movable hoods 

of the Circle System are described. 
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13. Factors Regulating the Correct Amount of Ware to 
Be Set in Downdraft Kilns for Greatest Economy 


By J. G. Seanor: Alliance Brick Co., Darlington, Pa. 


For rapid and economical firing in downdraft kilns, 
furnace gases must be circulated rapidly through the ware. 
Too much ware set in a kiln will defeat the benefits to be 
derived from forced-draft furnaces and strong draft on the 
exhaust flue, owing to frictional resistance between furnace 
gases and ware. Because water, carbon, and sulfur are 
removed from the ware in the form of gas, the volume of 
these gases will choke the kiln and will defeat the forced- 
draft furnaces and high stack draft if too much ware is set 
in the kiln. Experiments indicate that the height of the 
setting is more important than the space between the 
ware. With this information, hollow tile is now set so 
that it is fired in 40 to 48 hr. with no over- and under- 
firing, and with pleasing fuel savings. The firing time on 
buff and gray face brick has been reduced 3!/, or 4 days, 
with the elimination of defective ware and the advantage 
of good fuel savings. All of the experiments have been 
made with 36-ft. round downdraft kilns. 


14. Use and Economy of a Rotary Drier in Manufacture of 

Brick and Tile 
By J. W. WuitTEMoRE: Dept. of Ceramics, Virginia 

Polytechnic Institute, Blacksburg, Va. 

The use of a rotary drier at the Roanoke-Webster Brick 
Co., Roanoke, Va., is discussed. The capacity of this 
plant has been greatly increased by drying the tailings 
from the screens, thereby increasing the capacity of the 
grinding equipment. 


15. Furnaces and Kiln Bottoms 


By L. R. WHITAKER: Richland Shale Products Co., 

Richtex, S. C. 

A dead-bottom furnace was redesigned without the 
sloping firing arch. The horizontal firing arch provides a 
coking plate to close the firing arch with fuel, and the 
furnace provides a means to control the oxidizing and re- 
ducing conditions. The floor openings were changed by 
steps from open-bottom to four small openings in the 
center. The effect of these changes on the quality of ware 
and coal consumption is discussed. 


a _Factors Influencing the Performance of a Brick and Tile 
rier 


By L. R. WHITAKER: 
Richtex, S. C. 


Richland Shale Products Co., 


This list is made up as a study of those things that con 
tribute to the good performance or failure of a drier. A 
completed list of these factors would be instructive in 
diagnosing drier trouble and improving drier efficiency. 
The drier is often blamed for the trouble caused in some 
phase of the manufacturing before or after the ware is 
placed in the drier. These factors are discussed briefly; 
other factors and other means to improve drier operation 
are open for discussion. 

(1) Clays: (a) as mined, (b) proper mixing, (c) prepara 

tion. 

(2) Uniform pugging. 

(3) Proper de-airing. 

(4) Augers: (a) auger worn, (b) correct auger and dis- 
tance from die, (c) the die and its condition from 
wear. 

) Correct lubrication. 

) Careful hacking. 

) Drier cars: (a) condition, (b) careful transfer, (c) 
schedule of entering cars. 

(8) Reprecipitation: effect on ware and cars. 

(9) Driers: (a) low exhaust, (b) high exhaust. 


(10) Driers: (a) too long, (b) too short. 

(11) Space between ware on cars to drier roof and walls 

(12) Volume: (a) low intake, (6) high intake. 

(13) Pressure: (a) low intake, (b) high intake. 

(14) Temperature: (a) low, (b) high. 

(15) Humidity: (a) low, (d) high. 

(16) Size of flue openings: (a) under cars, (b) some dis 
tance below tracks or just under car axles, (c) 
balancing. 

(17) Distance openings extend into tunnels. 

(18) Design of tunnel-flue intakes. 

(19) Baffles to balance tunnels, vertical or horizontal. 

(20) Air entering distributing flue in front or side of 
drier. 

(21) Flues: (a) too small, (b) wet, (c) insulation of 
waste-heat flues. 

(22) Fans: (a) type, (0) size. 

(23) Waste heat: (a) volume, (b) position and size of 


opening for withdrawal. 


17. Improved Machine Shows Different Forms of Failure of 
Clay Bodies in Torsion 


By R. P. GRAHAM AND J. D. SULLIVAN: 
Inst., Columbus, Ohio 


An improved torsion apparatus for studying the work 
ability of clays is described in detail. The study showed 
that the initial failure of solid clay bars in torsion occurs in 
lines approximately parallel to the axis of the bars, if the 
clays are plastic or slake to fine particles on addition of 
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water, and perpendicular to the axis for nonplastic and 
nonslaking clays. Ultimate failure in both cases is ap- 
proximately perpendicular to the axis. Initial failure of 
the bar also occurs simultaneously with the maximum 
torque transmitted by the bar. (Published Bull. Amer. 
Ceram. Soc., 18 [3] 97-100 (1939).) 


18. Workability of Clays 


By R. P. GRAHAM AND J. D. SULLIVAN: Battelle Memorial 
Inst., Columbus, Ohio 


Stress-strain relationships were established in a torsion 
machine on six clays with varying water content in the 
workable stiff-mud range. Torsion tests gave the follow- 
ing measurements: (1) yield point, (2) maximum torque, 
(3) angle of deformation at maximum torque, and (4) angle 
of deformation at ultimate failure. Lawrence clay ex- 
hibited the highest angle at maximum torque and angle at 
ultimate failure of the plastic clays studied. Georgia 
kaolin had a low yield point, maximum torque, and angle 
at maximum torque. Workability in the stiff-mud range 
is not necessarily a measure of workability of the same 
bodies with different moisture contents. 
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19. Factors Involved in Improvement of Clays through pH 
Control 


By GEORGE J. BARKER AND EmiL Truoc: College of 
Engineering, Univ. of Wisconsin, Madison, Wis. 


The py-controlled process of clay treatment will pro- 
duce beneficial results if proper information on the clay 
is available before treatment. The py curve usually will 
supply this information. Three different types of curves 
are presented and discussed. Soluble salts affect the 
process. These effects and manner of control are ex- 
plained. Actual tests which have been made in plant 
operations during the past year are referred to and the 
results obtained are described. 


20. Experiments with the Waverly Shale to Increase the 
Tried Strength and Plasticity 


By JAMES CuiLp: Hancock Brick & Tile Co., Findlay, 
Ohio 


This particular deposit of Waverly shale produced a 
body with an undesirably low dry strength. Various 
chemical additions as well as various mechanical treat- 
ments were given this material to increase the dry strength. 
Mechanical treatment included various degrees of fineness 
of grinding, as well as processing the pugged clay through 
smooth rolls and re-pugging. The additions to the shale 
consisted of acid, soda-ash, sodium silicate, Plasticade, 
bentonite, plastic surface clay, sodium aluminate, sodium- 
aluminate gel, as well as some combinations of these 
materials. The flow characteristics, dry shrinkage and 
dry strength, fired shrinkage and fired strength, and ab- 
sorption were taken on all of the test batches 


21. Zinc-Vapor Glazing of Clays: II, Effect of Lime in 
Clay on Zinc-Vapor Glaze Colors 


By C. M. LAMPMAN AND H. G. SCHURECHT: New York 
State Ceramic Expt. Station, Alfred, N. Y. 


It was commonly thought that high lime clays do not 
take a good green zinc-vapor glaze. Fairly good greens, 
however, were obtained when the bodies were sufficiently 


vitrified and had a high iron-oxide content. The color is 
somewhat more yellow than that obtained from lime-free 
bodies. 


22. Terra Sigillata Engobes 


By J. F. McManon: N.Y. State Ceramic Expt. Station, 
Alfred, N. Y. 


Experiments were conducted to reproduce the ancient 
Roman “terra sigillata’? engobes from New York clays. 
Better colors were produced in this manner, and the 
engobes were almost glazelike in density and hardness. 
They do not mash the detail in sculptured ware, but they 
tend to cover body scumming and discolorations. 


23. Inventory-Taking of Structural Clay Products Research 
Programs 

DiscussION BY HarrRY C. PLUMMER: Chief Engineer, 
Structural Clay Products Inst., Washington, D. C.; 
AND FREDERICK HEATH, JR., Colonial Clays, Inc.,Worces- 
ter, Mass. 


Assuming that an inventory would be helpful to research 
workers in structural clay products, the discussion will 
endeavor to bring out for tabulation research work re- 
cently completed, under way, or planned as follows: 


(A) By Manufacturers 
(1) National 
(a) S.C.P.I., (6) N.P.B.A., (c) G.B. & T.I. 
(2) Regional 
(a) 1-W, (6) 1-C,. (c) C:P.E. 
Cleveland Clay League, (e) B.M.A.N.Y., etc. 
(3) At Plants 
(a) Natco, (b) Hanley, (c) Belden, (d) Bingham- 
ton, etc. 
(B) By Institutions 
(1) National 
(a) Bureau of Standards, (b) Bureau of Mines, 
(c) A.S.T.M., (d) A.S.A., ete. 
(2) Regional 
(a) Ceramic Expt. Station. (>) Eng. Expt. Sta- 
tion, (c) TVA, (d) M.I.T., (e) Iowa, ete. 
(3) Colleges and Universities 
(a) Staff, (b) Student Thesis 
(4) Testing Laboratories, private inventors, etc. 
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1. Further Developments in Dry Mixing of Ceramic Bodies 
By F. A. Frx: Lancaster Iron Works, Inc., Lancaster, Pa. 


Dry mixing of ceramic bodies continues to attract 
widespread attention. Actual cases of these advantages, 
such as more uniformity in the finished ware, improve- 
ment in physical structure, reduced processing costs, re- 
duction of scrap, and the available flexibility in the prepa- 
ration of different ceramic-body formulas, are discussed. 


2. Some Factors Affecting the Physical Properties of a Dry- 

Mixed Body 
By C. H. Rapp: AC Spark Plug Co., Flint, Mich. 

The influence of such factors as mixing time, sequence of 
compounding the mixture, and the use of sodium silicate 
or acetic acid in the tempering water upon the physical 
properties of a typical electrical-porcelain body are dis- 
cussed. Such properties as state of vitrification, water 
absorption, apparent specific gravity, shrinkage, and modu- 
lus of rupture are considered. 


3. Effect of Wetting Agents and Other Additions on Prop- 
erties of a Dry-Mixed Whiteware Body 


By J. F. McManon anp C. M. LAMpMAN: N. Y. State 

Ceramic Expt. Station, Alfred, N. Y. 

The effect of wetting agents, soda ash, and sodium algi- 
nate on some properties of dry-mixed whiteware bodies 
was studied, and a marked improvement was produced in 
certain cases. Their effectiveness becomes greatest with 
more than 5% water content. 


4. The Electrodeposition of Ceramic Bodies 
By Rurus N. PALMER: Mellon Institute, Pittsburgh, Pa. 


The process of shaping ceramic articles by electro- 
deposition in metal molds was investigated (1) to deter- 
mine how the properties of the deposits varied with the 
conditions under which the deposits were made, (2) to 
determine the best operating conditions, (3) to compare 
the finished articles with ceramic castings, and (4) to_see 
if the products were satisfactory economically. 


5. Serviceability of Pottery Plasters: II, Influence of 
Setting Properties upon Life of Plaster Molds 


By J. F. McMAHON AND H. G. Scnurecnut: N. Y. State 
Ceramic Expt. Station, Alfred, N. Y. 


Plasters with a long setting range and slow setting 
properties produce better molds than those with a short 
setting range and fast setting properties 


6. Some Properties of Clay Casting Slips 


By G. A. Loomis: Engineering Expt. Station, Ohio Stat 
Univ., Columbus, Ohio 
Data are presented on the grain-size, pq value, con- 
sistency, specific gravity, and casting rate of clay casting 
slips. 
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7. Early History of the Electrical Porcelain Industry in the 
United States 


By A. S. Watts: Dept. of Ceramic Engineering, Ohio 
State Univ., Columbus, Ohio 


A compilation of historical data from 1888 to about 1900 
is presented. The material is contributed by officers of 
the early manufacturing companies, and it is supple- 
mented by available published data. The materials used, 
the methods of manufacture, and the types of product are 
discussed. 


8. Radio Condenser Porcelain from Magnesia, Clay, and 

Talc Mixtures 
By F. K. Tracey AND C. H. VANcE: New York State 

College of Ceramics, Alfred, N. Y. 

Mixtures of magnesia, clay, and talc were investigated 
to determine their utility for radio-condenser insulators. 
Two bodies, which are promising, contain MgO 40, talc 24, 
and clay 36, and MgO 40 and 60 parts clay, respectively. 
Precipitated MgO produced good bodies at cone 14; cone 
19 was necessary to produce the required vitrification for 
bodies containing fused MgO. 
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9. Method of Recording the Plastic Properties of Porcelain 
Bodies 


By L. E. THIEss: xyeneral Electric Co., Schenectady, 


The plastic working properties of a series of high-tension 
porcelain bodies have been tested on an apparatus called 
the ‘‘Plastograph.’’ The data have been correlated with 
other physical properties, such as grain size, amount of 
organic (carbonaceous) matter, and dry strength. 


10. Glaze Defects and Tunnel Kiln Firing Practice 


By A. J. BLuME: Square D Co., Moulded Insulation Div., 


Peru, Ind. 


Certain glaze difficulties are related to kiln firing prac 
tice and may be corrected by changes in kiln operation. 
The causes underlying blistering and pinholing on single- 
fired porcelain are discussed and suggestions are made as 
to heating rates and kiln atmosphere. The necessity for 
a soaking or refining period after the peak temperatures 
have been reached is discussed. 
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11. Inconsistencies in the Application of Oxide Factors to 
the Control of Glaze Properties 

By LAURENCE E. KANE: Dept of 
Univ., New Brunswick, N. J. 
Observations of the results of substitution, particularly 

in the field of porcelain glazes, illustrate variable tendencies 

of expansion characteristics and other properties. Simple 

corrective measures which may be used as a control 

method are brought out. 


Ceramics, Rutgers 


12. Benefits of Codperative Research to the Floor- and 
Wall-Tile Industry 


By J. R. KAUFFMAN: Dept. of Ceramics, Rutgers Univ., 

New Brunswick, N. J. 

A résumé of the results and accomplishments of an in- 
dustrial fellowship established in 1931 is presented. The 
development of simulative tests, standardization, quality 
control, and new installation methods as well as improve- 
ment in manufacture, composition, and the introduction 
of special types of tile are reviewed. 
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13. Classification of Dinnerware 
By A. S. Watts: Dept. of Ceramic Engineering, Ohio 
State Univ., Columbus, Ohio 
A report of progress is presented in developing this classi- 
fication to meet the demands both of the producer and the 
buyer. 


14. Summary of United States Potters Association Fellow- 
ship Work 


By J. H. Koenic: Hall China Co., East Liverpool, Ohio 


(1) Solubthty Tests on Colored Glazes: Commercial 
colored glaze specimens from a number of plants were sub 
jected to solubility tests employing various agents 
Tests on colored glazeware for metallic solution in various 
food and fruit acids are reviewed. 

(2) Physical Properties of Dinnerware Bodies and 
Glazes: The purpose of the investigation was to give to the 
various manufacturers fundamental data on their com 
mercial bodies, glazes, and ware. In some plants, com- 
plete information has not been available, owing to a lack 
of testing facilities. Tests on the ware include chipping 
and impact resistance, warpage, thermal quenching, auto- 
clave tests, glaze microtexture, gloss measurements, and 
glaze hardness. Tests on the dry, fired, and glazed speci 
mens include shrinkages; flexural, tensile, and compres 
sive strength; elasticity; and fatigue. Other tests were 
thermal expansion of body, glaze, and glazed body speci- 
mens, moisture expansions, etc. Specimens received the 
commercial firing treatments. 


15. Final Progress Report on Plastic Primary North Carolina 
Kaolins, Methods of Their Use, Development of Vitreous 
Bodies, and Experiments with a Continuous, High-Tem- 
perature, Electric Tunnel Kiln 


AUTHORITY CERAMIC 


Norris, Tenn. 


By THE ‘TENNESSEE VALLEY 
RESEARCH LABORATORY STAFF: 
(I) Notes on a Year’s Testing of Plastic Type North 

Carolina Primary Kaolins 
By R. E. Goutp Anp A. J. HEDQuIS1 


Supplement to Part I: Comparative Study of Acid- 
and Base-Binding Capacities and Viscosity Relations in A 
and B Clays 

By E. C. Henry: Dept. of Ceramics, Pennsylvania 

State College, State College, Pa. 


(II) Further Development and Testing of a True 
Porcelain and Vitreous China Dinnerware Body Using 
North Carolina Kaolin as the Chief Plastic Constituent 

By R. E. Goutp anp A. J. HEDQUIST 


(III) Notes on Casting All-Kaolin Bodies 
By A. J. HEpgutst, E. WILSON, AND R. E. GouLp 


(IV) Notes on Laboratory Experiments in Production 
of Flatware 


By R. E. GouLpD AND G. W. FICHTER 


(V) Electric Kilns and Furnaces 
By R. E. Gou.p, M. G. Too.Le, AND M. S. NELSON 


(VI) Heat Balance on Pilot Kiln 
By M. G. TooLe AND M. S. NELSON 


(VII) Probable Heat Loss and Efficiency of a Theo- 
retical, Commercial Electric Kiln 
By M. G. Too_Le AND M. S. NELSON 


16. Factors Affecting the Life of Kiln Furniture in the White- 
ware Industry 
By GRANT S. DiaAMonpb: Electro Refractories & Alloys 

Corp., Lackawanna, N. Y. 

Kiln furniture, such as saggers and batts, yields variable 
service owing to variable conditions in ceramic kilns. 
Mechanical design of the kiln furniture and the tunnel 
cars quite often determines the economy and efficiency of 
settings. Temperatures and cycles determine the di- 
mensions and types of refractories required. Recom- 
mended sizes of batts and saggers for maximum density of 
loading are affected by the type of refractory used and by 
the heat curve of the kilns. Recommendations are made 
on the optimum conditions and designs for satisfactory 
service. 
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17. Use of Nepheline Syenite in Floor- and Wall-Tile Bodies 


By C. J. KoEnic: Engineering Expt. Station, Ohio State 
Univ., Columbus, Ohio 


The physical properties of 10 wall-tile bodies and 5 
floor-tile bodies are described. The wall-tile bodies are 
respectively fluxed with nepheline syenite; feldspar; talc 
and feldspar; talc and syenite; talc, pyrophyllite, and 
syenite; and talc, pyrophyllite, and feldspar. Floor-tile 
bodies developing at lower temperatures may be formu- 
lated with nepheline syenite. American clays were used 
in these bodies. The greater refractoriness of American 
clays as compared to English clays is compensated for by 
the increased fluxing action of nepheline syenite. 


18. General Properties of Garspar 


By GEorGE J. BAIR AND RuFus N. PALMER: Mellon 


Institute, Pittsburgh, Pa. 


A study of the characteristic properties of Garspar is 
described. Garspar is a ceramic raw material consisting 
of an intimate mixture of quartz and processed flux. 
Data on its chemical composition, particle size, fusibility, 
fluxibility, thermal expansion, and moisture expansion are 
presented. The fluxing characteristics of Garspar are 
explained by means of the Garspar-clay-feldspar triaxial 
system. 


19. Properties of Garspar in Whiteware Bodies 


By GrorGE J. Barr AND RuFus N. PALMER: Mellon 


Institute, Pittsburgh, Pa. 


The properties of vitreous, semivitreous, and sanitary- 
ware bodies containing Garspar were investigated. Vari- 
ous substitutions were made in typical bodies and their 
effect on the following properties was determined: work- 
ability and castability, dry and fired strength, absorption, 
shrinkage, vitrification range, elasticity, thermal expansion, 
moisture expansion, warpage, translucency, and color. 
The actions of the usual auxiliary fluxes were studied in 
Garspar bodies. 


20. Aplite, a New Ceramic Material 


By P. S. DEAR AND J. W. WHITTEMORE: Dept. of 
Ceramics, Virginia Polytechnic Inst., Blacksburg, Va. 


The chemical and mineralogical content and the physical 
properties of zoisitic aplite rock, mined in Amherst County, 
Va., and milled in Nelson County, Va., have been in- 
vestigated. The possibilities of various ceramic uses of 
the zoisitic aplite are discussed. 


21. Utilization of North Carolina Kaolin in Casting Bodies 


By WILLIAM H. EArRHART: Engineering Expt. Station, 
Ohio State Univ., Columbus, Ohio 


The effect of changes in American kaolins and ball 
clays on the casting properties of bodies of the sanitary- 
ware or electrical-porcelain type is shown. Data show 
that just as satisfactory casting properties and defloccula- 
tion characteristics may be obtained by the use of Ameri- 
can clays as with English clays. Tests used to define the 
casting properties of bodies include (1) general defloccu- 
lation curves, (2) adjustment of specific gravities, (3) 
adjustment of electrolyte content by the so-called ‘‘feel 
test,’”’ (4) determination of the viscosity after the ‘‘feel- 
test’? adjustment, (5) determination of the rates of cast 
(grams wet and dry clay cast in 30 minutes), (6) dry and 
fired transverse strengths, and (7) fired absorptions and 
bulk specific gravities. The replacement of English 
clays by American clays generally requires some adjust- 
ment in flux content of the body to obtain corresponding 
vitrifications. Typical body compositions containing 
American kaolins and ball clays are given, showing the 
percentages of feldspar and syenite necessary to give zero 
absorption at cones 10 and 12. 


22. Business Session 


ROUND TABLE DISCUSSION OF METHODS OF ANALYSIS OF SILICATES 
AND SILICATE PRODUCTS 


Hotel Stevens: 


South Ball Room 


Thursday Forenoon, April 20, 1939: 9:30 A. M.-12:00 M. 


Sponsored by the Committee on Analytical Procedures: E. W. Koenig, Chairman; G. E. F. Lundell and F. C. 


Flint; M. Boszin 


Division Representatives: 


1. Standardization of Analysis of Barium-Boron Glass 

DISCUSSION LED BY (a) G. E. F. LUNDELL: National 
Bureau of Standards, Washington, D. C.; ANp (5) W. R. 
LESTER: Maryland Glass Co., Baltimore, Md. 


2. Analytical Determination of Free Oxides in Refractories 
DISCUSSION LED BY Louis J. TROSTEL: General Refrac- 
tories Corp., Baltimore, Md. 


3. Mercury Cathode in Analysis of Refractory Materials, 
Particularly for Chrome Products 


By JoHN D. SULLIVAN: Battelle 
Columbus, Ohio 


Memorial Institute, 


In analyzing ceramic products, considerable difficulty is 
often encountered by iron, chromium, and other elements. 
Elaborate separations and purifications are often used. 
The mercury cathode is suggested as a rapid and inex- 
pensive method to effect such separations. No elaborate 
equipment is necessary. 


4. Analyses of Feldspar, Rutile, and Zirconium Silicate 


DISCUSSION LED BY M. Boszin: Ferro Enamel Corp., 


Cleveland, Ohio 
5. Semidirect Determination of Potassium Oxide in Feldspars 


By E. W. KogEnlic: 
Tenn. 


Consolidated Feldspar Corp., Erwin, 


A method for the evaluation of potassium oxide in 
feldspars without the necessity of first removing the con- 
stituents, which usually interfere with this determination, 
is described. The procedure is based upon a decomposi- 
tion with HF-HCIO,, followed by the separation of po- 
tassium as the double salt ((K, Na);CO(NOs:),xH.O), 
with a final conversion to KCIO,; in the usual manner. 
Analytical data are given to indicate the relative precision 
and accuracy of the method compared with procedures in 
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Enamel; 
L. J. Trostel, Refractories; and W. R. Lester, Glass. 


G. H. Chambers, Materials and Equipment; 


use at the present time. The application of the proposed 
method to the analyses of other silicates is mentioned 
briefly. 

6. Direct Determination of Sodium Oxide in Feldspar 


By E. W. KoeEnlic: 
Tenn. 


Consolidated Feldspar Corp., Erwin, 


A method for the direct determination of sodium oxide in 
feldspars is described. Data derived from an investiga- 
tion conducted to determine the optimum conditions for 
the accurate estimation of this alkali metal by the pre- 
scribed procedure are tabulated and the results are dis- 
cussed. The application of the method to the analysis of 
other related silicates is mentioned briefly. (Published 
Jour. Amer. Ceram. Soc., 22 [1] 24-31 (1939).) 


7. Use of Bromate in Volumetric Analysis: VII, Potentio- 
metric Titration of Hydroxyquinoline 


By G. F. SMITH AND R. L. May: 
Univ. of Illinois, Urbana, II. 
The potentiometric titration of 8-hydroxyquinoline and 

the metallic inner complexes, 1.e., magnesium oxyquinolate, 

is described, using direct titration with a standard bromate 
solution of the hydrochloric acid solution of the hydroxy- 
quinoline or its derivatives with particular reference to 
magnesium oxyquinolate. Potentiometric procedures for 
direct determination have been developed using the elec- 
trode system, platinum nickel. This procedure involves 
the use of the monometallic, platinum-platinum electrode 
pair and the electron beam sectrometer as the recording 
instrument, which has a distinct advantage of speed and 
equal accuracy over previous electrometric titrations. A 
series of experimental analyses has been carried out both 
on the hydroxyquinoline and its magnesium salt. The 
procedure is well adapted to routine plant control analyses, 
and a separation of calcium prior to the determination of 
magnesium is not required. (Published Jour. Amer. 
Ceram. Soc., 22 [1] 31-33 (1939).) 
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NATIONAL CERAMIC EXHIBITION 


For seven years, Anna W. Olmsted, Director of the Syracuse Museum of Fine Arts, has managed an exhibition of 
ceramic fine arts. Each year this exhibition has grown in quality and quantity. The ‘rejects’ from the 1938 Exhibit 
would have been placed and some received rewards in the 1932 exhibit 


For three years, a portion of the Exhibit has toured the principal museums of the United States. In 1937, the Exhibit 


was shown in Europe. 


The Seventh National Ceramic Exhibition was divided. One-half has been set up at the Golden Gate World's Fair 


in San Francisco, and the other half has been sent on a tour of American museums. 


The American Ceramic Society is pleased with the opportunity of showing this Exhibit at its Forty-First Annual Meeting. 


Armageddon, (top) enamel panel by H. Edward Winter, Cleveland, Ohio; (bottom), ‘Fantasy’, by Russel Barnett, 
Aitken, New York, N. Y. Mr. Winter and Mr. Aitken divided the first prize of $100 given by the Ferro Enamel 
Corp., Cleveland, Ohio. For other photographs of prize-winning pieces at this Exhibition, see Bull. Amer. 
Ceram. Soc., 17 [12] 482-84 (1938). 
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RING-SECTION EXAMINATION OF GLASS CONTAINERS* 


By V. C. SWICKER 


ABSTRACT 


Regular periodic examination of cross sections of glass containers with the polarizing 


microscope has proved to be a valuable adjunct to recognized strength tests. 


The 


method is described, and its usefulness in the prediction of ware serviceability and as a 


means of glass quality control is explained. 


I. Introduction 
The technical application of the polarizing microscope 
to the examination of sections cut from glass containers is 
Prior to 1930, the 
technical literature contained practically no references to 


a comparatively recent development. 


the cross-section examination of containers for cords and 
inhomogeneities. Wright! presented data in which the 
physical properties of cords were discussed and methods 
for diagnosis were described. At about the same time, the 
late Arthur E. Williams, then chief chemist of the Hart- 
ford-Empire Company, started to apply this type of ex- 
amination to glass manufacturing problems. This was 
probably the impetus to the technical application of 


microscopic methods for glass quality control. During 
the next few years, little was published on this subject un 
til the studies of Ewald? in 1929 and Lester’ in 1932. Since 
that time, other valuable contributions have been made, in- 
cluding studies of flow lines in bottle forming, shown by the 


distribution of cords throughout the bottle. 


Il. Purpose 
The ring-section type of examination is used to deter- 
mine and to evaluate the degree of cordiness of the glass in 
containers. Because the examination is based on the use 
of cross sections, it gives a truer picture of actual conditions 
than can be obtained by any other means available. It 
also supplements the general polariscopic examination, 

but it is mot intended to supplant it. 


* Presented at the Fortieth Annual Meeting, American 
Ceramic Society, New Orleans, La., March 31, 19388 
(Glass Division). Received February 9, 1939. 

1F, E. Wright, ‘‘Cords and Surface Markings in Glass- 
ware,’ Jour. Amer. Ceram. Soc., 4 [8] 655-61 (1921). 

2 W. Ewald, “On Testing of the Annealing of Glass,” 
Glas-Ind., 37, 131 (July, 1929). 

3W.R. Lester, ‘‘Use of Polarizing Microscope in Fac- 
tory Control,” Glass Ind., 13 [2] 19-20 (1932); Ceram. 
Abs., 11 [4] 235 (1932). 


Ill. Equipment 

The equipment required consists, in general, of a micro- 
scope and a cutting machine for the preparation of the 
sections. The microscope (a polarizing type) must be 
equipped with a sensitive tint plate (first order red). The 
magnification is kept low enough to give a field wider 
than the wall thickness of the section. 
by hand for complete section examination. 
ditions are usually attained by using a 48-mm. objective 
and a 7.5X ocular, giving a total magnification of 15. 


The ring is rotated 
These con- 


For routine purposes, the illuminator may be of the sub- 
stage type. 

Figure 1 shows the setup which is used in the labora- 
tory of the Hartford-Empire Company. The table was 
specially designed for this type of work, the top being re- 
sistant to the action of solvents, such as monochlorbenzene, 
9 


which is the immersion liquid used. Figure 2 shows the 


details of the microscope assembly. 


IV. Samples and Preparation 

In making a detailed examination of a container, sec- 
tions should be cut from the side wall, the base, and the 
‘“finish.’”? For routine purposes, however, an unbroken 
side-wall ring section about 5/3 in. thick is usually sufficient 
to give a good estimate of the quality of the glass. 

Although suitable sections may be cut from some types 
of bottles with a hot electric wire, other types can not be 
cut satisfactorily by this means; it is better, and in the 
end quicker, to use an abrasive cutting wheel for this 
purpose. A relatively fine-grained, 14-in. rubber-bonded 
wheel, 1/15 in. thick, is used, which, for safety purposes, is 
operated at a speed of about 450 r.p.m. Subsequent 
grinding of the ring-section surface is unnecessary. 

The cutting machine, in addition to usual safety pre- 
cautions, should be provided with a water drip and drain, 
and with a suitable bottle-holding or clamping device. 
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If these precautions are not taken, the bottle can not be 
held rigidly, which will result in the breakage of both the 
bottles and the wheels. 


V. Test 


When a bottle is examined in a strain-finding polari- 
scope, there are two positions at which the interference 
colors have a maximum intensity; the strains may be 
properly evaluated only when bottles are examined in 
these positions. The same principle applies to the polar- 
izing microscope, which consequently must be used in the 
same way. The operator must determine the positions at 
which the maximum strain effects appear, and he must 
know the significance of the colors observed. The color 
for tension may readily be determined by flexing a 
strip of glass, preferably a partial ring section. 

All samples should be examined in the same position, 
whether tension appears as a blue or as an orange color. 
Under low magnifications, strains will show as wide bands 
of color, the intensity of which will depend on the amount 
of strain present, and cords will usually appear as irregu- 
lar streaks, ordinarily surrounded by areas of high strain. 
The ring-section examination is designed to evaluate these 


two conditions. 


1. 


The presence of high ring-section strain is usually an 
indication of poor annealing, immediately showing the 
need of investigation and corrective measures. The quan- 
titative determination of strain is a laboratory matter. 
For factory control, no strain measurements are usually 
made as examination is found to be sufficient. 

In determining the degree of cordiness of a ring section, 
both the cords and the accompanying strains are taken into 
consideration. The A, B, C rating (shown in Fig. 3) is 
used, in which A+ is reserved for glass of optical qual- 
ity. Although these ratings are not based on actual meas- 
urements of cord intensity or on the residual strain, they 
represent a careful evaluation of these conditions as de- 
termined by experience and performance. There are cer- 
tain combinations which have proved to be dangerous and 
have resulted in excessive breakage, and there are also bor- 
der-line combinations, which would be more dangerous in 
some types of bottles than in others. 


Closer distinctions are sometimes attempted in which 
intermediate ratings (such as C—, which constitutes a bor- 
der-line case) are used. Although an experienced operator 
can arrive at these intermediate classifications with rea- 
sonable accuracy, such a fine distinction usually is un- 


necessary. 


Fic. 


VI. Cords 
Cords may be considered to be streaks of glass of a dif- 
ferent composition from the mass in which they occur. 
They range in size from those of microscopic dimensions to 
those of visible proportions, and their chemical composi 
tion must range far beyond the limits of that of commer- 
cial glasses. The cords may be both highly siliceous and 


highly aluminous 


Fic. 3 
Class Microscope showing Quality 
A Practically free from cords Commercially 
perfect 
B Fine cords, well distributed; no Highly com- 
strain banding mercial 


C Well distributed, fairly heavy, or Commercial 
irregular cords; localized areas of 
fine cords 

D_ Localized areas of sharp cords; ten- Dangerous 
sion on outside; heavy cords 

FE Cased or outer layer of glass in Unusable 
serious tension 


Eitel’s* studies of the distribution of cords in containers 
show how the flow of the glass varies with feeding and 

4W. Eitel, “Processes of Flow in Automatic Working 
of Glass in Owens Process, I,’’ Glastech. Ber., 10 [8] 121- 
25 (19382); Ceram. Abs., 11 [6] 356 (1932); “II, Special 
Configuration in Finished Bottles,’ Glastech. Ber., 10 [9] 
469-77 (1932); Ceram. Abs., 12 [1] 13 (1933). 
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forming operations. The ‘‘onion-peel’’ structure, which 
Eitel pictures, forms a basis for interpreting the charac 
teristics of the cords observed. 

Although it is practically impossible to draw up dead 
line specifications for classifying cords, there are certain 
characteristics which are known to be dangerous and 
which have resulted in serious breakage troubles. Most 
cords will fall under the following general classification: 


(1) outer layer or ‘‘casing”’ effect, (2) localized cords, or 


(3) general cordiness. 


Vil. ‘Outer-Layer” or ‘‘Casing’’ Effect 


The wall of a bottle, in a number of instances, has 
consisted of two distinct and well-defined layers of glass 
of different chemical compositions. This ‘“‘outer-layer”’ 
or ‘‘casing’”’ effect, which is readily detected by ring- 
section examination, is unquestionably the most danger 
ous cordy condition encountered and has been the cause 
of excessive breakage, both at the factory and in 
service. 

A cross section of a blue bottle, which was made shortly 
after a tank had been “‘changed over” from flint to blue 
glass, is shown in Fig. 4. A layer of colorless glass com- 
pletely encased the blue, and, in some sections, it con- 
stituted at least one-half of the entire wall thickness of 
the bottle. Strain measurements made, on a section 5 
cm. long from the side wall, indicated that the maximum 
tension amounted to 270 my per cm. path difference. 

Analyses of the outer and inner layers of bottles showing 
differences in 


revealed several 


in each instance, the outer layer 


condition have 
chemical composition; 
has had a greater density than the main body of the glass. 


The boundary line between the two layers is usually very 


this 


sharp, and each layer has different cordy characteristics. 
The outer layer is usually in high tension. 

This “‘outer-layer’’ effect is frequently found in flint 
bottles, of which Fig. 5 is a typical example. * 
ticularly dangerous when it occurs in bottles subject to 


It is par- 


the ‘“hot-pack”’ process, such as catsups or jam jars, and, 
in some instances, it has been the cause of serious breakage 
complaints. 

The following analytical and density data were obtained 
on parts of a side-wall section from a flask which showed 
the ‘“‘casing’’ effect. The glass, comprising the outer 
layer, had a lower SiO, content than that of the remainder 
of the section, and the “lime’’ and alkali contents were 
higher, accounting for the greater density, which appears 
to be a characteristic of this type of cordy condition. 


Inner layer Outer layer 


0) 
SiO, 72.8 
Al,O; + Fe,0; 0.8 0.9 

MgO 3.3] 3.44 
BaO 0.7 0.7 
K,0 + Na,O 16.2 16.5 
B.O; 0.4 0.4 
SO3 0.3 0.3 
Loss on ignition 0.1 0.1 

99 9 99.9 

Density (4°C/4°C) 2.4726 2.4797 


* See Acknowledgment. 
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The casing, shown in Figs. 4 and 5, extended completely 
around the bottle, and the degree of cordiness was rated as 
E, “distinctly dangerous.”’ 

There have been instances where this condition appeared 
as a layer barely detectable with the microscope; in other 
instances, it has appeared as a much thicker layer, cover- 
ing only a part of the outer surface. The author con- 
siders that even the slightest trace of this type of defect 
is undesirable and rates such bottles as ‘‘questionable.”’ 
Experience has shown that the partial casing effect is 
dangerous and has resulted in breakage. 

A characteristic of bottles showing the outer-layer effect 
is their susceptibility to ‘‘checking.’’ This observation is 
based on the examination of a number of bottles whose sur- 
faces showed a network of fine checks extending only 
through the outer layer. 

Some of the causes for this type of inhomogeneity are 
recognized, and they include such factors as wrong batch 
proportioning, faulty batch scales, and batch segregation. 
The remedy often is not obvious, and it is sometimes nec- 
essary to drain the tank to eliminate the stratified con- 
dition which must have existed. 


Vill. Localized Cords 


A concentration of cords in one part of a bottle, known 
as “‘localized cords,’’ is a condition readily detected with 


HOMOGENEITY SURVEY 
1934 


SHOP | 
A 
ow VLAN 
y 
BE 8 
| 
8-14 | 8-15 8-\6 8-17 8-18 &i9 a 8-20 8-2! 8-22 8-23 
bs DATE 
vd SHOP 3 
O 
w A 
W 
D| 
E | | 


FIG. 18 
the polariscope. The condition appears as a heavy streak, 
usually surrounded by areas of high strain. 

A cross-section examination of the cords which appear 
as vertical streaks will reveal their true characteristics. 
Many show a wrinkling of the ‘‘onion-peel”’ structure and 
a resultant three-fold thickness. Such cords are not or- 
dinarily surrounded by areas of high strain and therefore 


are not considered to be dangerous. 


DATE 
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The most dangerous type consists of a grouping of sharp 
cords, as shown in Figs.6 and 7. Such an area is always in 
high strain, and the remainder of the section usually con- 
sists of good quality glass. A bottle showing this con- 
dition will break spontaneously, and the fracture will origi- 
nate along the path of the cord. Figures 8 and 9 show 
the details of the cordy areas in Figs. 6 and 7. The cords 
are very irregular, and the maximum tension exceeds 


THERMAL SHOCK TEST 


acker 


troubles and should always be given consideration. Figure 
12 is a fair example of this condition. Strain measure- 
ments made on typical sections have shown the maximum 


tension to be as high as 125 my per cm. path difference. 


There are instances where a combination of consider- 
able residual strain and strain caused by cords have been 
encountered. A distinction between these two kinds of 
strain may be obtained by a simple procedure. A 

vertical slot is cut through the section. The 
residual strain is thereby relieved, or nearly so, 


but the cord strain is unaffected. 


XI. Practical Applications 
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300 mu per cm. path difference. Bottles showing these 
defects are rated as grade D. 

Figures 6 and 7 demonstrate the necessity for always 
having a complete ring section to examine, and they show 
how the distribution (wall thickness) of the bottle is af- 
fected by this type of cord. Any tendency toward lumpi- 
ness constitutes a serious manufacturing problem. 


IX. General Cordiness 


General cordiness, a random distribution of cords 
throughout the glass, is the most common type of defect 
encountered in practice. Some ring sections 
show only traces of cords, whereas others con- 
tain large numbers, surrounded by areas of high 
strain. Figure 10, which is a good example of 


were experienced in the factory. A heavy band 

of cords extends midway between the two sur- 

faces, and the surrounding glass is highly strained. 
No information was available as to the cause of this 
condition. 

Figure 16 shows the presence of localized cords of only 
moderate intensity in amber glass. Although this is an 
undesirable condition, it may not affect the strength of the 
container sufficiently to cause breakage. 

The presence of heavy, localized cords can be the cause 
of excessive breakage, both at the factory and in service. 
A typical instance occurred at a factory which had just 
begun to use the ring-section examination. The bottles, 
which formerly would have passed the inspection de 


HOMOGENEITY 


dangerously cordy glass, shows a number of 
heavy cords well distributed throughout the 


| 


glass. The over-all strain effect is very high, and 
the section would be rated as D. 


| 


Figure 11 shows general cordiness in green 
glass. This glass would be classed as ‘“‘low com- 


mercial” in quality. 


X. Ring-Section Strain 

In arriving at an evaluation of the degree of 
cordiness, consideration must be given to the 
degree of strain in the glass after lehring, as 
distinguished from localized strain caused by 
cords. In bottle sections of cord-free glass, residual strain 
shows up as two wide bands of color, representing com- 
pression on the outside and tension on the inside. This 
condition, which has occurred at times in bottles from the 
outside rows of some lehrs, is not detected in the ordinary 
polariscopic test. It has been responsible for breakage 
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partment, were set aside as being of questionable quality. 
Within a few hours, the bottles started to break along the 
path of the cords, and were consequently rejected, thus 
probably avoiding a serious complaint. An investigation 
of the cause of the condition revealed that some crystalline 
material had lodged in the feeder. The material was 


A typical example of breakage troubles ex- 
perienced with distillery flasks is shown in Figs. 
13 and 14. Figure 13 shows a severe condition 


the outer surface. Figure 14 represents the 
was practically free from cords and would be 


— Figure 15 shows a cross section from a piece 
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Ring-Section Examination of Glass Containers 


removed, and the localized cordy condition cleared up, 
thereby avoiding subsequent breakage 

In some bottles, cords will be more prominent in a 
basal section than in a section from the side wall. Figure 
17 shows part of a basal section from a blue bottle which 
did not pass the heat-shock satisfactorily. The 
ordinary examination of ring sections revealed no par- 
outside of 


tests 


ticularly dangerous characteristics, but the 
the basal section, which showed the presence of a heavy 
cord across the center, was in tension 

The ring-section test is used to make glass quality 
surveys, and in that respect it is of particular value 
in studying the efficiency of tank operation. 
is a chart of a survey made in 1934 to determine variations 
in quality of the glass. The investigation extended over a 
period of about ten days, during which time samples were 
The curves show that the glass 


Figure 18 


taken at 2-hour intervals. 
from all shops was a very good quality until the shut-down 
period, and it continued to be of good quality for a few 
hours after starting up. There was then a period of dan 
gerously cordy glass for about two shifts, following which 
the quality gradually improved, and by the middle of the 
week it was again highly commercial. 

Figure 19 shows two curves, which, in a condensed form, 
present laboratory data related to breakage trouble ex- 
perienced with pressure bottles. The upper curve shows 
their resistance to the usual heat-shock tests, in which 
breakage gradually diminished over a production period 
of four or five days, until the quality improved to such an 
extent that all-of the bottles passed the tests satisfactorily. 
The lower curve shows the relationship between the homo- 
geneity of the glass and the performance tests. For about 
two days, the bottles produced showed a distinct casing, 
the outside being in tension; this condition gradually 
diminished until, on the 21st day, it entirely disappeared. 
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XII. General Summary 


While the original purpose of the ring-section type of 
examination was to control bottle quality, it is applied 
much more broadly. It may be used as a gauge of glass 
quality, and it is directly instrumental in making better 
glass. The real value of the test is obtained only when 
it is used in the broader sense. 

If the results of the findings are not put to practical 
use, the test falls far short of its objective. Although in 
the case of structural defects, such as poor distribution or 
bad baffle marks, there are direct corrective methods of 
approach, the cause of cordy glass is not usually as ap- 
parent, and the remedy can be determined only by careful 
investigation of a multiplicity of possible causes. It calls 
for a survey of glassmelting practice, starting with the 
batch room, and an investigation of all the phases of manu- 
facture up to the delivery of the glass to the forming 
machine. 

The ring-section test isa valuable gauge to determine the 
general cordiness of a container. Because it is not essen- 
tially a performance test, it should be supplemented by 
other recognized tests. The method may be used in the 
factory to determine the trend in glass quality, thus point- 
ing the way toward the prevention of poor quality glass. 
The tendency toward operating difficulties will thereby 
be minimized, and breakage hazards will be reduced. 
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WHAT TO SEE IN CHICAGO AND VICINITY 


Adler Planetarium 

Located at Roosevelt Road and the Lake. Visitors 
can watch a pageant of the heavens move majestically 
across the great dome, while lecturers explain the mysteries 
of the universe. Brilliant lights whose position and co- 
ordinated movements faithfully represent those of the 
heavenly bodies are projected on the hemispherical dome 
by means of an intricate series of lenses. Open from 
10 a.m. to 5 p.m. (Mon., Wed., Thurs., and Sat.), with 
lectures at 11 A.M. and 3 p.m. Open from 10 a.m. to 9 
p.m. (Tues. and Fri.), with lectures at 11 a.M., 3 P.m., and 
8 p.m. Open from 2 p.m. to 5 p.m. (Sun.) with lectures 
at 2:30 and 3:30 p.m. Free Wed., Sat., and Sun.; other 
days 25¢ 


Architecture 

In addition to the many skyscrapers, including the 
Palmolive, Tribune Tower, Field’s, Civic Opera, and 
Daily News buildings, one should see the works of John 
Root, Lewis Sullivan, and Frank Lloyd Wright, whose 
collective works laid the foundations of modern archi 
tecture. Root’s Monadnock Building and Sullivan’s 
Walker Warehouse, Auditorium, and Carson, Pirie, 
Scoti’s store were revolutionary in their day, while 
Wright’s Unity Temple (Oak Park) and ‘“‘prairie’’ houses 
(Oak Park, River Forest, Riverside, Wilmette, Highland 
Park) had a tremendous influence abroad 


Art Institute 

Michigan Avenue at Adams Street. Housing an excel 
lent collection of the best work of ancient and modern 
masters of painting, sculpture, architecture, design, and 
other fine arts. The collections are among the finest in 
America. Free Wed., Sat., Sun., and holidays; other 
days 25¢; children free. 


Chicago's famous Art Institute, one of the many attractions 
in Chicago, IIl., during the Forty-First Annual Meeting of 
the American Ceramic Society, April 16-22, 1939. 


Board of Trade 

LaSalle Street and Jackson Boulevard. Probably one 
of Chicago’s most interesting spectacles is the Board of 
Trade in action. The intense activity in trading in 
wheat, corn, and other grains can be viewed from a special 
visitors’ gallery. 


Chicago Historical Society 

North Avenue and Clark Street in Lincoln Park. This 
eighty-year old Society has a fine building which houses 
valuable historical documents, books, maps, portraits, 
and other subjects connected with the history of the U.S., 
particularly that of Chicago and the old Northwest 


Territory. Included among its treasures are the bed 
upon which Lincoln died and a suit of George Washing- 
ton’s. Free Mon., Wed., and Fri.; other days 25¢ 


Chicago Zoological Gardens 

3lst Street, foot of Ist Avenue, Brookfield. Although 
located approximately 15 miles west of Chicago’s Loop, 
the many interesting sights to see at the Brookfield Zoo 
should make the trip worth while. Here is a large collec- 
tion of wild animals living as nearly as possible under 
natural conditions. In addition to several large buildings 
housing many hundreds of animals, the outdoor barless 
cages afford natural surroundings for the animals and 
confine them in a manner that is not really noticeable 
to the visitor. Free Thurs., Sat.,and Sun.; other days 25¢ 


Chinatown 

22nd Street and Wentworth Avenue. An interesting 
racial community of Chicago. Those who visit this 
section will enjoy the several excellent restaurants and 
numerous stores offering oriental ware 


Elks National Memorial 

Lakeview Avenue and Diversey Parkway Erected 
as a memorial to the 70,000 Elks who served in the World 
War, it is the fraternity’s national headquarters and 
overlooks Lincoln Park 


Field Museum of Natural History 

Roosevelt Road and Lake Michigan. An eleven-acre 
building of Ionic-Greek architecture housing thousands 
of anthropological exhibits portraying the natural and 
cultural history of the world. It ts one of the best 
museums of its kind in existence. Free Thurs., Sat., and 


Sun.; other days 25¢ 


The Field Museum is another attraction Chicago has to 
offer to members of the American Ceramic Society who 
attend the Forty-First Annual Meeting. 


Fort Dearborn 

In Burnham Park on Leif Ericsson Drive. A replica 
of the pioneer stockade built at the mouth of the Chicago 
River in 1803. The original fort was destroyed following 
the Fort Dearborn massacre in 1812. This is one of the 
few buildings remaining which were part of the famous 
Century of Progress held in Chicago in 1933-1934. 


Garfield Park Conservatory 

In Garfield Park opposite Fulton Street. Said to be 
the world’s largest glass conservatory, famed for its 
gorgeous seasonal displays of flowers. 


“Gold Coast"’ 

Lake Shore Drive from Oak Street to North Avenue. 
One of Chicago’s handsomest sights is this broad parkway 
boulevard bordered on the west by the homes and apart- 
ments of some of the city’s most prominent residents and 
on the east by beautiful Lake Michigan. 
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Northwestern University 

The main campus is in Evanston some twelve miles 
north of the Loop, where the colleges of liberal arts and 
sciences are located. The other center of the University 
is situated at Lake Shore Drive and Chicago Avenue, 
where visitors can find the schools of medicine, dentistry, 
law, commerce, and journalism 


Northwestern University (downtown buildings, Chicago, Ill.) 


Lincoln Park 

On Lake Michigan, north of North Avenue. Chicago’s 
largest park extending for several miles along the lake 
shore, with bathing beaches, large zoo, aquarium, con- 
servatory, miles of bridle paths, lagoons for boating 
and skating, a large boat harbor, gun club, archery club, 
field house, and a restaurant. Within the park’s environs 
are the Chicago Historical Society, Daily News Sani 
tarium, Chicago Academy of Sciences and Museum of 
Natural History, and the Chicago Yacht Club 


Merchandise Mart 

Wells Street and Chicago River. The largest building 
in the world, containing more than 4,000,000 square feet 
of floor space. Several radio studios are located here, 
including that of the National Broadcasting Company. 


Michigan Boulevard 

Often called the most imposing thoroughfare in America 
Grant Park to the east and the towering skyscrapers to 
the west afford a setting that is memorable 


Museum of Science and History 

Jackson Park at the foot of Hyde Park Boulevard. This 
is the reconstructed Fine Arts Building of the World’s 
Fair of 1893 and now houses this Museum dedicated to 
industry and the sciences. Moving models and actual 
machinery and instruments, many of which the visitor 
may operate himself, demonstrate scientific principles 
and their applications to industrial processes. The 
feature exhibit is a full-sized model coal mine which shows 
actual mining machinery in operation. Admission is free 


Navy Pier 

At the foot of Grand Avenue. This great water terminal 
and amusement pier extends almost a mile into Lake 
Michigan. Passenger and freight steamers dock here. 


Shedd Aquarium 

Roosevelt Road and Lake Michigan. An octagonal 
structure containing a particularly fine collection of live 
fish from all parts of the United States and many foreign 
waters. Free Thurs., Sat., and Sun.; other days 25¢. 
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Soldier Field 

In Grant Park south of Roosevelt Road. This tre- 
mendous amphitheater with a permanent seating capacity 
of 106,000 and maximum capacity of 145,000 is the largest 
open-air stadium in the world. 


Union Stock Yards 

Halsted Street, Pershing Road, Ashland Avenue, and 
17th Street. One of Chicago’s largest industries, where 
millions of sheep, hogs, and cattle are concentrated for 
slaughter and export. Tours can be made through a 
number of the great packing houses. 


University of Chicago 

Ellis Avenue and the Midway. One of the better 
known universities in the world occupying more than 100 
acres along the Midway. Many buildings are patterned 
after the Gothic style of English universities, and the most 
interesting and impressive buildings are those around the 
Hutchinson Court, for which Oxford’s most famed struc- 
tures served as models. These are Ida Noyes Hall, 
Harper Library, Stagg Field, Oriental Institute, Billings 
Hospital, International House, and the new chapel 


tow 


Oriental Institute, University of Chicago 


Water Tower 

Michigan Boulevard and Chicago Avenue. An im- 
posing limestone tower built in 1867 as part of the water 
supply system for the city at that time. It is now a relic 
that survived the great fire of 1871 
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THE INSTITUTE OF CERAMIC ENGINEERS 


Executive Committee 

President: A. F. GREAVES-WALKER 

Honorary Past-President: F. L. STEIN- 
HOFF 

Vice-President: J. L. CARRUTHERS 

Secretary: C. M. Dopp 

Trustee Representative: R. E. Brrcu 


Telling Our Story 

Descriptive material on ceramic engineering for young 
men who are preparing to enter college and for engineering 
students who have not yet reached the point of specializa- 
tion in their college work is important. Some students 
enroll in ceramic engineering without an adequate idea of 
its scope, and consequently the mortality is unduly high. 

Problems of this type were taken notice of some years 
ago by the engineering societies comprising the Engineers 
Council for Professional Development (E.C.P.D.). With 
the aid of the Engineering Foundation they prepared a 
60-page pamphlet, Engineering: A Career, A Culture,* for 
distribution to students preparing to select a vocation and 
to their parents and teachers. It is a well-executed work, 
notable for its realistic presentation of the nature of engi- 
neering and the associations, rewards, and hardships which 
an engineer can expect. 

Although this booklet is justly deserving of commenda- 
tion, the ceramic engineer can read it through and through 
without detecting a suggestion that such a thing as ceramic 
engineering exists. This complete lack of recognition of 
ceramic engineering in many quarters is, of course, a pritici- 
pal reason for the existence of the Institute of Ceramic 
Engineers. There are no regrets for the loss of past op- 
portunities, but it is important to see that the future tells 
a different story. 


A.1.M.M.E, Codperation 

The Executive Committee has prepared material on 
ceramic engineering which the A.I.M.M.E. has kindly 
offered to make use of for a booklet on the mineral indus- 
tries to be distributed to all high schools. 

Another appreciated coéperation is that of Columbia 
University in accepting material on the history of ceramic 


engineering for a forthcoming book on the mineral in- 
dustries. 


Book Lists 

Ideas differ as to just what should comprise a book list. 
Some compilers make them veritably complete bibliog- 
raphies, while others feel that selectivity should be the 
primary aim. An excellent example of the latter type of 
book list is the compact Condensed Library of Engineer- 
ing, t prepared single-handed, but ably, by Charles E. Lucke, 
Stevens Professor of Mechanical Engineering, Columbia 
University, who lists the book titles under ten subjects, 
each having eleven to twenty-four titles. 

The E.C.P.D. has prepared a Selected Bibliography of 
Engineering Subjects in five sections as follows!?: 


I. Mathematics, Mechanics, and Physics 
II. Aeronautical and Civil Engineering 
III. Chemical and Industrial Engineering 
IV. Electrical and Mechanical Engineering 

V. Metallurgical and Mining Engineering 


The idea of a book list covering only ceramic subjects 
was started by the American Ceramic Society’s 1936 Com- 
mittee on Education. Such a list is now in the hands of 
the Society and is undergoing editorial study. 

In connection with the activities of the E.C.P.D. in 
examining and accrediting engineering departments, the 
question regularly arises as to just what books should be 
available for student use. The selection of such a book 
list on ceramic engineering has been undertaken by a special 
Book List Committee (A. I. Andrews, Chairman) of the 
Institute of Ceramic Engineers. The aim is to designate 
a minimum list of titles which should be available for 
student use at all institutions having departments of ce- 
ramic engineering. 


* Single copies 10 cents from E.C.P.D. Headquarters, 
29 W. 39th St., New York, N. Y. 

t While it lasts, this book list is obtainable from the Dean 
of the Engineering College, Columbia University, New 
York, N. Y. 

t Available at 10 cents per section at the E.C.P.D. 
Headquarters, 29 W. 39th Street, New York, N. Y. 


GOLDEN GATE GENERAL MEETING, SAN FRANCISCO, CALIF., AUGUST 6-12 


ADVANCE PROGRAM ANNOUNCEMENT 


1. California Clays 


By W. F. DretricH: Teacher of Mining and Metallurgy, 
Sacramento Junior College, Sacramento 


2. Present-Day Technology of Adsorbent Clay 
By GEORGE SCHROTER: Filtrol Co., Los Angeles 


An industry of national importance has been built around 
decolorizing clays. The author presents the high lights of 
the manufacture and use of such treated clays and presents 
a most interesting picture of the manifold uses of clay 
outside the ceramic field. Mr. Schroter is a geologist of 
distinction and is head of the department of exploration 
for the Filtrol Company which well qualifies him for the 
presentation of this interesting discussion. 


3. Mineralogical and X-Ray Examination of Yet Unknown 
Hydrous Aluminum Silicate 

By Paut F. Kerr: Dept. of Geology, Columbia Univer- 
sity, New York, N. Y. 


4. Chemical and tig pe Properties of Yet Unknown 
Hydrous Aluminum Silicate 

By VERNON R. SULLIVAN: Stockton Fire Brick Co., 
Pittsburg 


5. Summary of the Occurrence, Properties, and Uses of 
the Vermiculite Deposits at Libby, Montana 

By W. WurtH KRiIgGEL: Montana School of Mines, 
Butte, Mont. 


6. Plant Control of Raw Materials and Finished Products 


By B. M. BurcuHFIEL: Gladding, McBean, & Co., Los 

Angeles 

Practical methods of determining suitability and main- 
taining uniformity of raw materials in certain Pacific Coast 
plants are described as they apply both to whiteware and 
heavy clay products. The idea of cheap but adequate tests 
is stressed. A systematic method of looking constantly for 
trouble and its sources is presented. This is to the end 
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that losses may be prevented entirely as far as possible 
and kept to a minimum by prompt correction when they 
occur and that uniformity of finished products may be 
maintained. 


7. Methods of Body Preparation and Their Effect on Dust 
Pressing of Wall Tile 
By R. F. Evans: Gladding, McBean, & Co., Los Angeles 
The effect of various commercial methods of body prepa- 
ration on a number of typical body compositions in 
relation to their effect on pressing behavior, density, and 
laminations is discussed. The method of preparation 
also has a material effect on such fired properties as shrink- 
age, porosity, and strength. 


8. Progress in the Development of Kiln Furniture 


By CLIFFORD E. TILLOTSON: Tillotson Clay Products Co., 

Los Angeles 

The causes of warpage and cracking in kiln furniture, 
especially in rapid-cycle, low-fire kilns have been studied 
with encouraging results in the compounding of special 
bodies which the author describes in his paper. An 
extensive case history is included, giving actual results 
obtained in the commercial utilization of the new product. 


9. Little Known Expansion Strains in the Initial Firing of 
Ceramic Ware 


By JoHN Morrat, JR., AND Guy E. SIEverRT: Tillotson 


Clay Products Co., Los Angeles 

In firing large pieces of ceramic ware, such as glass tank 
blocks, the investigators have endeavored to study the 
causes of cracking during the fire. Investigation of the 
thermal-expansion characteristics during the initial stages 
of the fire demonstrated to the authors the fact that rela- 
tively large strains occur at temperatures beyond the 
watersmoking period and extend through the oxidation 
period. The apparatus employed is a modified thermal- 
expansion equipment functioning with relatively large 
specimens of the actual body to be fired. The results of this 
investigation have been so successful that strains causing 
cracking and bloating of large masses of ware have been 
reduced to a minimum in the past few months. The 
method is equally applicable to the firing of all types of 
ceramic ware other than glass tank blocks. A description 
of the thermal-expansion apparatus employed is included 
in the paper. 


10. Flint Clays and Flint-Clay Refractories of Southern 
California 


By B. M. BurRCHFIEL AND HENRY MULRYAN: Gladding, 
McBean, & Co., Los Angeles 


The occurrence and geology of the flint clays of Orange 
County, California, are described. As far as is known, 
these deposits are unique in the far West. Technical 
data both on the clays and refractories produced from them 
are given and discussed, and various uses are mentioned. 


11. Mat Glazes and the Lime—Alumina-Silica System 


By Hewitt WILSson: Electrotechnical Laboratory, Bureau 
of Mines, Norris, Tenn. 


12. Development of Selenium Red Glazes 


By A. LEE BENNETT: Gladding, McBean, & Co., Los 
Angeles 


The development of true (t.e., somewhat translucent) 
ceramic glazes in pure orange shades is described. The 
study includes a discussion of the firing process and com- 
positions. Beneficial and injurious glaze materials are 
enumerated. Successful ranges of glaze composition are 
given. Colors produced are classified by means of Ridg- 
way’s Color Standards and Nomenclature. 


13. Some Studies of Carbon Glass 
By WILLI Conn: Consulting Physicist, Berkeley 


14. Glass 
By W. A. Manarry: Owens-Illinois Pacific Coast Co., 
San Francisco 


15. A Photomechanical Process for the Decoration of 
Tile and Other Flat Ceramic Ware 

By Tuomas S. Curtis: Thomas S. Curtis Laboratories, 
Huntington Park 


A simple and practicable method is described for apply- 
ing decorations in quantity production to all manner of 
ceramic ware having a flat or substantially plane surface. 
The process is offered to the ceramic industry as a dedica 
tion and carries no license fees or royalties for its use 


16. The Series Oxides—Lime System 
By W. J. Crook: Dept. of Metallurgy, Stanford Uni- 

versity 

The literature in general shows a considerable divergence 
of opinion regarding the basicity of the ferrite formed in 
steel-making slags. Evidence is presented which indicates 
that when mixtures of iron oxide and lime are melted un- 
der oxidizing conditions in contact with metallic iron, a 
ternary system between CaOQ—FeO-Fe,O; prevails and that 
the compound formed between lime and ferric oxide has 
the composition 3CaO-Fe.O;, except possibly for melts 
containing somewhat less than 10 mol. % CaO. A 
eutectic was found between FeO and 3CaO-Fe.O;3, which 
contains approximately 40 mol. % CaO. It is believed 
that when basic steel-making slags are considered, the 
ternary system CaO-FeO-Fe.O; should be substituted 
for the binary system CaO-Fe.O;, which has been used 
generally in the past. 


17. The Series lron Oxides-Silica 
By W. J. CrRooKk 

A review is presented of the previous work by the writer 
on the general series FeO + Fe.O; + SiO. + CaO(MgO) 
as related to steel-making slags, in which 12 quasi-quater- 
nary mineral systems are formed. A “plane of partition’”’ 
of the iron oxides (FeO and Fe.O3;) is also shown to exist. 
A method is explained by which, having a partial analysis 
of a slag, the position of the slag in the representative 
tetrahedron may be found and the series of minerals formed 
may be determined. 

The present paper is a study of the system iron oxides— 
silica under conditions of formation, with and without 
the presence of metallic iron. In the former case, two 
distinct eutectiferous series are formed, 7.e., (a) wiistite- 
fayalite and (b) fayalite-tridymite. The reducing power 
of metallic iron is so great that, substantially, the same 
proportions of FeO and Fe,O; are obtained when melting 
is conducted either under strongly oxidizing conditions or 
in aneutral atmosphere. A ‘‘eutectoid’”’ between magnetite 
and tridymite contains equal molecular proportions of 
SiO, and Fe;,0;. When iron oxide and silica are heated at 
1600°C higher in siliceous crucibles, the resulting melts 
consist essentially of tridymite and magnetite, forming 
an entirely different series than that obtained by melting 
in the presence of metallic iron. In connection with both 
series of melts, ferric oxide exhibits a much greater affinity 
for ferrous oxide than for silica. 


18. Progress Report on the Warpage of Plates 


By Hewitt WILSON AND STAFF: Electrotechnical Lab., 
Bureau of Mines, Norris, Tenn. 


A report is presented on the codperation between the 
Tennessee Valley Authority and the U.S. Bureau of Mines. 
This discussion covers different types and _ possible 
causes of warpage from the mold to the kiln. An indicat- 
ing and recording instrument for measuring rim warpage 
is described, and the warpage obtained from a large number 


= 


152 Bulletin of the American Ceramic Society—A ctivities 


of commercial hotel plates is given. The experiments to 
control warpage were devoted mainly to (a) trueness of 
mold and jigger operation, (>) granular particle bedding in 
comparison with setter and ring placing, and (c) uniformity 
of firing. 


19. Progress Report on Bisque Firing of China by Electricity 
By HEwITT WILSON AND STAFF 


A discussion is given of the firing of thin, translucent, 
all-American hollow-ware china bodies, hotel plate bungs, 
and heavy sanitary ware with exposed silicon-carbide 
electric resistors. Studies were made of the effect of 
soaking on uniformity throughout a firing chamber, 19 by 
27 by 30 in., determined by cones, pyrometers, body 
shrinkage, and absorption. The cost of electrical equip- 
ment and operation is compared with reported data for 
combustion firing. 


20. Progress Report on Electric Heating Elements for 
Ceramic Firing to 1400 °C 

By Hewitt WIxson, M. S. NELSON, AND STAFF 
Oxidation of the heated graphite resistors in silicon-car- 

bide tubes has been reduced by better end seals and pro 


tection to the graphite terminal leads. A report is given 
of the gas permeability of the tubes at high temperatures, 
the use of gases other than propane, and their pyrolysis 
at high temperatures. The experiments to eliminate the 
continuous application of propane gas to the interior of 
the protection tubes are described. 


21. Fundamental Concepts on Thermal Conductivity of 
Refractory Materials 

By A. EUCKEN; TRANSLATED AND PRESENTED BY W. C. 
RUECKEL: Battelle Memorial Inst., Columbus, Ohio 


Eucken presents a theory of thermal conductivity based 
on the crystal, glass, and pore contents of refractory 
materials. A mathematical treatment, using a modified 
form of the Maxwell equation for one-, two-, and three- 
phase systems, is presented, and thermal conductivity 
values are calculated from values for crystal and glass 
phases found in silica, clay, sillimanite, and basic brick. 
The data show why essentially crystalline refractories, 
such as silicon carbide, etc., have a falling conductivity 
curve with increased temperature, and the thermal con- 
ductivity of clay brick increases with an increase in tem- 
perature. 


LOCAL SECTIONS AND STUDENT BRANCHES 


CENTRAL OHIO SECTION 


The Central Ohio Section of the American Ceramic 
Society met on February 24, 1939, in the auditorium of 
the Battelle Memorial Institute. 

Thirty members of the large group took advantage of 
the opportunity to hear a highly constructive talk by J 
E. Wiss, supervisor of gypsum and lime sales, Industrial 
Div., U. S. Gypsum Company, on the subject of ‘‘Some 
Effects of Modernization of Ceramic Practices on the Use 
of Plaster.” 

The following officers for 1939-1940 were elected: 
Chairman: Walter C. Rueckel Battelle Memorial In- 
Secretary: G.H. Duncombe, Jr. { stitute, Columbus, 

Ohio. 


SOUTHERN CALIFORNIA SECTION 

The Southern California Section held its first meeting 
of 1939 at the Hotel Clark in Los Angeles, the evening of 
February 21. Seventy members attended this meeting. 

After the election of officers, the retiring Chairman, 
Thomas S. Curtis, introduced the speaker of the evening, 
A. L. Schreiber of the Vernon Potteries. Mr. Schreiber 
gave a thoroughly enjoyable discourse on ‘‘Potting 
Methods and High Lights of a Recent Trip throughout the 
Eastern States.’”’ A question period followed Mr 
Schreiber’s talk. 

The following officers were elected for 1939-1940: 
Chairman: H. R. Goopricu, Gladding, McBean, & Co., 

Los Angeles, Calif. 
Vice-Chairman: F. A. McCann, Pacific Clay Products, 

Los Angeles, Calif. 


DIRECTORY OF INDUSTRIAL 


The National Research Council has issued the sixth 
edition of a Directory of Industrial Research Laboratories 
(N.R.C. Bulletin, No. 102, 270 pp. (December, 1938)). 

This Directory lists 1769 laboratories of manufacturing 
firms and technical consultants in the United States which 
carry on progressive research work of any nature, aside 
from routine examinations or testing. Taking into ac- 
count laboratories for which no data could be obtained for 
this issue, the total number of industrial research labora- 
tories in this country is estimated as about 1800. 


Secretary: J. G. StTewart, Braun Corporation, Los 
Angeles, Calif. 
—J. GoRDON STEWART, Secretary 


PITTSBURGH SECTION 

The Pittsburgh Section of the American Ceramic So- 
ciety met March 14, 1939, in the auditorium of Mellon 
Institute, Pittsburgh, Pa. The following program was 
presented: (1) ‘‘Development in Plastics,” by H. F. 
Robertson, Carbide and Carbon Corp., and (2) ‘‘Réle of 
Plastics in Industry,” by E. R. Perry, Westinghouse 
Electric & Mfg. Co. 


OHIO STATE UNIVERSITY 


The Student Branch of the American Ceramic Society 
held its regular monthly meeting Wednesday, March 8, 
at 7:00 p.m. in Lord Hall. G. H. McIntyre, Director of 
Research, Ferro Enamel Corp., Cleveland, Ohio, was the 
speaker of the evening. Refreshments were served. 


PENNSYLVANIA STATE COLLEGE 


The Penn State Student Branch entertained with a 
dinner on February 21 in honor of V. V. Kelsey, president 
of the American Ceramic Society. Following the dinner, 
Mr. Kelsey spoke on ‘‘The Value of Education Today.”’ 

Harold White of the Pittsburgh Lava Crucible Co., 
Zelienople, Pa., addressed the Penn State students at the 
March meeting. His subject was ‘Crystalline Refrac- 
tories.”’ —KENNETH S. Cow in, President 


RESEARCH LABORATORIES 


This Directory in most cases gives the following items 
for the laboratories listed: address of the laboratory; 
name of the president of the corporation; name of the 
research director; classification of members of the research 
staff; total number of the laboratory personnel; research 
activities; codperative researches (if any); and laboratory 
publications (if any). For sale by the National Research 
Council, 2101 Constitution Avenue, Washington, D. C 
$2.50 in paper; $3.00 in cloth, 
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NECROLOGY 


NOTES 


GEORGE ALBERT HODSON 


George A. Hodson, Chairman and Managing Director 
of Hathernware, Ltd., of Loughborough, England, died 
on April 22, 1938, at the age of sixty-two 

Mr. Hodson was born in Loughborough and succeeded 
at the age of 24 to the management of the brick and terra 
cotta works, then known as the Hathern Station Brick & 
Terra Cotta Co., a firm founded by his father and uncle 
Under his administration, the firm grew to be one of the 
largest manufacturers of terra cotta in England. In 
1915, the manufacture of chemical stoneware was begun, 
and this has since become one of the principal activities 
of the Company. 


George Albert Hodson 


Mr. Hodson was a great believer in the value of scien 
tific societies; he became a member of the British Ceramic 
Society in 1908 and a member of the American Ceramic So- 
ciety in 1918. He became President of the British Ceramic 
Society in 1930, being the first President to be nominated 
by the newly formed Building Materials Section of that 
Society. Mr. Hodson visited the United States with the 
British Ceramic Society in 1929, and he made another 
trip to America in 1936. He leaves a widow, a son, 
and a daughter. 


GROW BY GETTING 
MORE NEW MEMBERS 


H. E. EBRIGHT WITH CHICAGO VITREOUS 


Harry Ebright has joined the staff of the Chicago 
Vitreous Enamel Product Co. Mr. Ebright has been 
associated with the porcelain enameling industry for 
almost twenty years and has had a wide range of experi- 
ence in connection with enamel manufacture and opera- 
tion of enameling plants. He earned his degree in ceramic 
engineering at Ohio State University in 1922, and since 
that time has held sales, service, and executive positions 
in the enameling industry. Mr. Ebright assumed his 
new duties in sales and service work on March 1. 


RESEARCH FELLOWSHIPS IN COAL AND 
NONMETALLICS 


The University of Washington offers four fellowships in 
the College of Mines for research in coal and nonmetallics 
in codperation with the United States Bureau of Mines. 
Fellows enter their duties on Saturday, July 1, 1939, and 
continue for 12 months. Payments under a fellowship are 
made at the end of each month and amount to $720 for 
the year. 

The fellowships are open to graduates of universities 
and technical colleges who are qualified to undertake in- 
vestigations. Ordinarily the appointees register as gradu- 
ate students and become candidates for the degree of Mas- 
ter of Science in Mining or Metallurgical or Ceramic Engi- 
neering; occasionally an appointee registers for the Bache 
lor of Science degree in one of these curricula. 

For the year 1939-1940, the following subjects have 
been selected for investigation: 


(1) Coal: Problems in the treatment and utilization of 
coal and coke; combustion of coal on underfeed stokers. 

(2) Nonmetallics: Problems in kaolin, talc, soapstone, 
olivine, silica-sand, diatomite, and other nonmetallics. 

As applications will be passed tipon late in April, each 
applicant should submit the following material promptly: 
(a) photograph, (b) copy of collegiate record from the 
registrar of college where he graduated, or will graduate 
in June, (c) statement of practical and technical experience, 
if any, (d) statement of experience or interest in investiga- 
tions, such as will be carried on under the fellowships, and 
(e) letters from three persons, such as instructors and em- 
ployers, covering specifically the applicant’s character, 
ability, education, and experience. 


MILNoR RosBerts, Dean, College of Mines, 
University of Washington, Seattle, Wash. 


FRANKLIN INSTITUTE HONORS NEW 
SAFETY GLASS DEVELOPMENT 


In recognition of their work toward reducing travel 
hazards through development of modern safety glass, five 
corporations, two in the glass and three in the chemical 
fields, were honored by Franklin Institute in Philadelphia 
on March 31, 1939, at a dinner following the demonstra 
tion of a new and superior laminated safety glass. These 
five were E. I. du Pont de Nemours & Co., Inc., Pittsburgh 
Plate Glass Co., Carbide and Carbon Chemicals Corp., 
Libbey-Owens-Ford Glass Co., and Monsanto Chemical 
Co. 

The occasion coincided with a formal announcement by 
the companies of a new Hi-Test laminated safety glass. 

The ceremonies at the Institute were accompanied by a 
scientific demonstration of the properties of the new 
safety glass. The demonstration and exhibit will be con 
tinued at the Institute for the ensuing six months. 


Abbé Engineering Co., New York, N. Y. 
Abingdon Sanitary Mfg. Co., Abingdon, III. 

A C Spark Plug Co., Flint, Mich. 

Akron Porcelain Co., Akron, Ohio 

American Gas Assn., New York, N. Y. 

American Lava Corp., Chattanooga, Tenn. 
American Nepheline Corp., Rochester, N. Y. 
American Potash & Chemical Corp., New York, N. Y. 
American Refractories Institute, Pittsburgh, Pa. 
American Rolling Mill Co., Middletown, Ohio 
American Sheet & Tin Plate Co., Pittsburgh, Pa. 
American Stove Company, St. Louis, Mo. 
Amsler-Morton Co., Pittsburgh, Pa. 

Anchor Hocking Glass Corp., Lancaster, Ohio 
Arketex Ceramic Corp., Brazil, Ind. 

Atlantic Terra Cotta Co., Perth Amboy, N. J. 


Babcock & Wilcox Co., New York, N. Y. 

Ball Brothers Co., Muncie, Ind. 

Baltimore Enamel & Novelty Co., Baltimore, Md. 

Bausch & Lomb Optical Co., Rochester, N. Y. 

Binghamton Brick Co., Inc., Binghamton, N. Y. 

Blythe Colour Works, Ltd., Cresswell, Stoke-on-Trent, 
England 

Bonnot Company, Canton, Ohio 

Brockway Glass Company, Inc., Brockway, Pa. 

Buck Glass Company, Baltimore, Md. 

Buffalo Pottery, Buffalo, N. Y. 


Canadian General Electric Co., 
Ontario, Canada 

Canton Stamping & Enameling Co., Canton, Ohio 

Carborundum Company, Niagara Falls, N. Y. 

Carr-Lowrey Glass Co., Baltimore, Md. 

Celo Mines, Inc., Burnsville, N. C. 

Central Silica Company, Glenford, Ohio 

Ceramic Color & Chemical Mfg. Co., New Brighton, Pa. 

Certain-Teed Products Corp., Buffalo, N. Y. 

Champion Spark Plug Co., Detroit, Mich. 

Chattanooga Glass Co., Chattanooga, Tenn. 

Chicago Hardware Foundry Co., North Chicago, IIl. 

Chicago Pottery Co., Chicago, III. 

Chicago Vitreous Enamel Product Co., Cicero, Ill. 

Clark, N., & Sons, San Francisco, Calif. 

Commercial Decal Products, Inc., East Liverpool, Ohio 

Coors Porcelain Company, Golden, Colo. 

Corhart Refractories Co., Inc., Louisville, Ky. 

Corning Glass Works, Corning, N. Y. 

Crane Enamelware Company, Chattanooga, Tenn. 

Crooksville China Co., Crooksville, Ohio 

Crossley Machine Co., Trenton, N. J. 

Crossman Company, South Amboy, N. J. 

Crown Potteries Co., Evansville, Ind. 


DeVilbiss Co., Toledo, Ohio 

Dixon, Joseph, Crucible Co., Jersey City, N. J. 

Drakenfeld, B. F., & Co., New York, N. Y. 

Du Pont de Nemours, E. I., & Co., R. & H. Chemicals 
Dept., Wilmington, Del. 


Edgar Plastic Kaolin Co., Metuchen, N. J. 

Electro Refractories & Alloys Corp., Buffalo, N. Y. 

Engelhard, Charles, Inc., Newark, N. J. 

Engineering & Construction Div., Koppers Company, 
Pittsburgh, Pa 

English China Clays Sales Corp., New York, N. Y. 

Eureka Flint & Spar Co., Trenton, N. J. 

Exolon Company, Blasdell, N. Y. 


Ltd., 


Peterborough, 


Fairfacts Company, Inc., Trenton, N. J. 

Federal Seaboard Terra Cotta Corp., Perth Amboy, N. J. 
Ferro Enamel Corp., Cleveland, Ohio 

Findlay Clay Products Co., Washington, Pa. 


Fords Porcelain Works, Perth Amboy, N. J. 
Fostoria Glass Co., Moundsville, W. Va. 
Frazier-Simplex, Inc., Washington, Pa. 


Gayner Glass Works, Salem, N. J. 

General Ceramics Co., New York, N. Y. 

George, W. S., Pottery Co., East Palestine, Ohio 

“‘Giesche’”’ Fabryka Porcelany Sp. Akc., 
Bogucice, Poland 

Gillinder Brothers, Inc., Port Jervis, N. Y. 

Gladding, McBean, & Co., Lincoln, Placer County, Calif. 

Gleason-Tiebout Glass Co., Maspeth, N. Y. 

Glenwood Range Co., Taunton, Mass. 

Great Lakes Foundry Sand Co., Detroit, Mich. 

Great Lakes Steel Corp., Detroit, Mich. 

Green, A. P., Fire Brick Co., Mexico, Mo. 


Katowice- 


Haeger Potteries, Inc., Dundee, III. 

Hall China Company, East Liverpool, Ohio 
Hancock Brick & Tile Co., Findlay, Ohio 
Hanley Company, Summerville, Pa. 

Hanovia Chemical & Mfg. Co., Newark, N. J. 
Hardinge Company, Inc., York, Pa. 

Harshaw Chemical Co., Cleveland, Ohio 
Hartford-Empire Co., Hartford, Conn. 
Haws Refractories Company, Johnstown, Pa. 
Hazel-Atlas Glass Co., Zanesville, Ohio 
Hommel, O., Co., Pittsburgh, Pa. 

Houze, L. J., Convex Glass Co., Point Marion, Pa. 
Hygrade Sylvania Corp., Emporium, Pa. 


Idaho Fire Brick & Clay Co., Troy, Idaho 

Illinois Clay Products Co., Joliet, Ill. 

Ingram-Richardson Mfg. Company of Indiana, 
Frankfort, Ind. 

International Smelting & Refining Co., Akron, Ohio 

Irish Glass Bottle Co., Ltd., Dublin, Ireland 

Isolantite, Incorporated, Belleville, N. J. 


Inc., 


Kaolin, Incorporated, Spruce Pine, N. C. 
Kentucky Clay Mining Co., Mayfield, Ky. 
Kentucky-Tennessee Clay Co., Mayfield, Ky. 
Knowles, Edwin M., China Co., Newell, W. Va. 
Kohler Company, Kohler, Wis. 

Kraftile Company, Niles, Calif. 


Laclede-Christy Clay Products Co., St. Louis, Mo. 
Lancaster Iron Works, Lancaster, Pa. 

Lapp Insulator Co., Inc., Le Roy, N. Y. 

Laughlin, Homer, China Co., Newell, W. Va. 

Lava Crucible Co. of Pittsburgh, Pittsburgh, Pa. 
Lee Clay Products Company, Clearfield, Ky. 
Libbey Glass Company, Toledo, Ohio 
Libbey-Owens-Ford Glass Co., Toledo, Ohio 
Limoges-Sebring Associates, Sebring, Ohio 
Lindemann, A. J., & Hoverson Co., Milwaukee, Wis. 
Locke Insulator Corp., Baltimore, Md. 

London Brick Co., Ltd., London, England 
Louthan Manufacturing Co., East Liverpool, Ohio 
Lynch Corporation, Anderson, Ind. 

Lynch, A. J., & Co., Los Angeles, Calif. 


Maryland Glass Corp., Baltimore, Md. 

Mason City Brick & Tile Co., Mason City, Iowa 
Maxson, Elwyn L., Los Angeles, Calif. 
McHose, L. H., Inc., Perth Amboy, N. J. 
McKee, Arthur G., & Co., Cleveland, Ohio 
Metal & Thermit Corp., New York, N. Y. 
Metro Glass Bottle Co., Jersey City, N. J. 
Mississippi Glass Co., New York, N. Y. 
Mitchell Clay Mfg. Co., St. Louis, Mo. 

Moore Enameling & Mfg. Co., West Lafayette, Ohio 
Moore & Munger, New York, N. Y. 
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Mosaic Tile Company, Zanesville, Ohio 
Mount Clemens Pottery Co., Mount Clemens, Mich. 


National Engineering Co., Chicago, III. 

National Fireproofing Corp., Pittsburgh, Pa. 

National Gypsum Co., Buffalo, N. Y. 

National Industrial Sand Assn., Washington, D. C. 

National Lead Co., Brooklyn, N. Y. 

National Lime and Stone Co., Findlay, Ohio 

Newbold Silica Fire-Brick Co., Ltd., Sydney, N.S.W., 
Australia 

New Castle Refractories Co., New Castle, Pa 

New Jersey Porcelain Co., Trenton, N. J 

New Jersey Pulverizing Co., New York, N. Y. 

Nippon Gaishi Kabushiki Kaisha, Nagoya, Japan 

Nippon Toki Kaisha, Ltd., Nagoya, Japan 

North American Refractories Co., Cleveland, Ohio 

North Carolina Feldspar Corp., Erwin, Tenn. 

Norton Company, Worcester, Mass. 


Ohio Insulator Company Div., Ohio Brass Co., Barberton, 
Ohio 

Old Hickory Clay Co., Paducah, Ky. 

Olean Tile Co., Olean, N. Y. 

Onondaga Pottery Co., Syracuse, N. Y. 

Orton, Edward, Jr., Ceramic Foundation, Columbus, Ohio 

Owens-Illinois Glass Co., Alton, 

Owens-Illinois Pacific Coast Co., San Francisco, Calif. 


Pacific Clay Products, Los Angeles, Calif. 

Pacific Tile & Porcelain Co., Los Angeles, Calif. 
Paper Makers Importing Co., Inc., Easton, Pa. 
Pass & Seymour, Inc., Solvay, N. Y. 
Pennsylvania Pulverizing Co., Lewistown, Pa. 
Pennsylvania Salt Mfg. Co., Philadelphia, Pa. 
Pfaudler Company, Rochester, N. Y 

Pittsburgh Plate Glass Co., Creighton, Pa. 
Porcelain Enamel & Mfg. Co., Baltimore, Md 
Portsmouth Clay Products Co., Portsmouth, Ohio 
Potters Supply Co., East Liverpool, Ohio 
Precision Grinding Wheel Co., Philadelphia, Pa 


Quigley Company, Inc., New York, N. Y. 


Ransome Concrete Machinery Co., Dunellen, N. J. 
Republic Steel Corp., Youngstown, Ohio 

Rickmann & Rappe, Kéln-Kalk, Germany 

Riddell, W. A., Co., Bucyrus, Ohio 

Rochester & Pittsburgh Coal Co., Indiana, Pa. 
Roseville Pottery Co., Zanesville, Ohio 

Ross-Tacony Crucible Co., Philadelphia, Pa. 
Rundle Manufacturing Co., Milwaukee, Wis. 
Rustless Iron Co., Ltd., Keighley, England 


Safety Grinding Wheel & Machine Co., Springfield, Ohio 
Salem China Company, Salem, Ohio 

San Miguel Brewery, Inc., Manila, P. I. 

Shenango Pottery Company, New Castle, Pa. 
Simonds Worden White Co., Dayton, Ohio 

Smith & Stone, Ltd., Georgetown, Ontario, Canada 
Solar Laboratories, Beaver, Pa. 

Solvay Process Company, Syracuse, N. Y. 
Southern California Gas Co., Los Angeles, Calif. 
Spinks, H. C., Clay Co., Newport, Ky. 

Square D Company, Detroit, Mich. 

Standard Lime & Stone Co., Baltimore, Md 
Standard Sanitary Mfg. Co., Louisville, Ky. 

Star Porcelain Co., Trenton, N. J. 

Stark Brick Co., Canton, Ohio 

Steele, J. C., & Sons, Statesville, N. C. 

Sterling Grinding Wheel Co., Tiffin, Ohio 
Structural Clay Products, Inc., Washington, D. C. 
Summitville Face Brick Co., Summitville, Ohio 

Sur Enamel & Stamping Works, Ltd., Calcutta, India 
Swindell Brothers, Baltimore, Md. 
Swindell-Dressler Corp., Pittsburgh, Pa. 


Taylor, Smith, & Taylor Co., Chester, W. Va. 
Texas Mining & Smelting Co., Laredo, Texas 
Toyo Toki Kwaisha, Kokura City, Japan 
Trenton Potteries, Trenton, N. J. 

Twyfords, Limited, Stoke-on-Trent, England 
Tyler, W. S., Company, Cleveland, Ohio 


Union Electrical Porcelain Works, Inc., Trenton, N. J. 
Union Francaise des Produits Refractaires, Paris, France 
United Clay Mines Corp., Trenton, N. J. 

United Glass Bottle Mfrs., Ltd., London, England 

United States Gypsum Co., Chicago, III. 

Universal Clay Products Co., Sandusky, Ohio 

Universal Dental Co., Philadelphia, Pa. 

Universal Sanitary Mfg. Co., New Castle, Pa. 


Vereeniging Brick & Tile Co., Ltd., Vereeniging, Transvaal, 
South Africa 

Verreries Souchon Neuvesel, Lyon, France 

Vesuvius Crucible Co., Swissvale, Pa. 

Victor Insulators, Inc., Victor, N. Y. 

Vitrefrax Corporation, Los Angeles, Calif. 

Vitreous Steel Products Co., Cleveland, Ohio 

Vitro Manufacturing Co., Pittsburgh, Pa. 


Wallace China Co., Ltd., Huntington Park, Calif. 
Waltham Grinding Wheel Co., Waltham, Mass. 
Wayne Laboratories, Waynesboro, Pa. 

Western Brick Co., Danville, Ill. 

Western Electric Co., Chicago, III. 
Westinghouse Electric & Mfg. Co., Derry, Pa. 
West Virginia Brick Co., Charleston, W. Va. 
Wheeling Steel Corp., Yorkville, Ohio 
Whitall-Tatum Co., Millville, N. J. 


KYANITE 


CELO MULLITE 
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For Information and Samples 


WRITE TO 


CELO MINES, INC. 


BURNSVILLE, NORTH CAROLINA 
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THE AMERICAN CERAMIC SOCIETY TRUSTEES 
AND OFFICERS FOR 1938-1939 


President: VV. V. Kelsey, Dominion Minerals, Inc., 
719—15th St., N. W., Washington, D. C 

Vice-President: A. |. Andrews, University of Illinois, 
Urbana, Ill. 

Treasurer: C. Forrest TeHt, The Claycraft Co., Box 866, 
Columbus, Ohio 


TRUSTEES FROM INDUSTRIAL DIVISIONS* 


Art: L. E. Barringer, General Electric Co., Schznec- 
tady, N. Y. (1940) 

Enamel: H.G. Wolfram, Porcelain Enamel & Mfg. Co., 
Baltimore, Md. (1940) 

Glass: D. E. Sharp, Hartford-Empire Co., Hartford, 
Conn. (1941) 

Materials and Equipment: G. H. Brown, Rutgers 
University, New Brunswick, N. J. (1939) 

Refractories: C. E. Bales, lronton Fire Brick Co., 
Ironton, Ohio (1940) 

Structural Clay Products: J. L. Child, Hancock Brick 
& Tile Co., Findlay, Ohio (1939) 

Terra Cotta: J. L. Carruthers, Ohio State Univ., 
Columbus, Ohio (1939) 

White Wares: E. H. Fritz, Westinghouse Electric & 
Mfg. Co., Derry, Pa. (1941) 

Institute of Ceramic Engineers: R. E. Birch, Harbison- 
Walker Refractories Co., Pittsburgh, Pa. (1941) 

Ceramic Educational Council: A.S. Watts, Dept. of 
Ceramic Engineering, Ohio State Univ., Columbus, 
Ohio (1941) 


* Date of expiration of term of office in parentheses. 


DIVISION OFFICERS 
Art 
Chairman: A. E. Baggs, Ohio State Univ., Colum- 


bus, Ohio 
Secretary: C.C. Engle, United Clay Mines Corp., 
Trenton, N. J. 


Enamel 
Chairman: G.H. Spencer-Strong, Porcelain Enamel 
& Mfg. Co., Baltimore, Md 
Secretary: D. G. Bennett, Mellon Institute, Pitts- 
burgh, Pa. 
Glass 
Chairman: L. C. Roche, Maryland Glass Corp., 
Baltimore, Md. 
Secretary: S. R. Scholes, N. Y. State College of 
Ceramics, Alfred, N. Y. 


Materials and Equipment 
Chairman: R. B. Carothers, H. C. Spinks Clay 
Co., Newport, Ky. 
—* B. T. Bonnot, The Bonnot Co., Canton, 
io 
Refractories 
Chairman: N. W. Taylor, Pennsylvania State 
College, State College, Pa. 
Secretary: J.B. Austin, Research Lab., U. S. Steel 
Corp., Kearny, N. J. 


Structural Clay Products 
hairman: T. W. Garve, 314 King Ave., Colum- 
bus, Ohio 
Secretary: WH. Z. Schofield, O. 5S. U. Engineering 
Experiment Station, Columbus, Ohio 
Terra Cotta 
Chairman: H. E. Davis, Federal Seaboard Terra 
Cotta Co., South Amboy, N. J. 
Secretary: D.F. Albery, Charleston Vitreous Clay 
Products Co., Charlestown, W. Va 
White Wares 
Chairman: F. P. Hall, Onondaga Pottery Co., 
Syracuse, N. Y. 
Secretary: Karl Schwartzwalder, A C Spark Plug 
Co., Flint, Mich. 


Secretary-Editor: R. C. Purdy, 2525 North High 
St., Columbus, Ohio 

Past-President: R. B. Sosman, United States Steel 
Corp., Research Lab., Kearny, N. J. 

Past-President: F. C. Flint, Hazel-Atlas Glass Co., 
Washington, Pa. 


OFFICERS OF THE FELLOWS 


Dean: Paul E. Cox, lowa State College, Ames, lowa 

Associate Dean: W. Keith McAfee, Universal Sani- 
tary Manufacturing Co., New Castle, Pa. 

Secretary-Treasurer: R. K. Hursh, University of Illinois, 
Urbana, Ill. 


LOCAL SECTIONS 


Baltimore- Washington 
Chairman: G. R. Shelton, National Bureau of 
Standards, Washington, D. C. 
Secretary: Donald Hubbard, National Bureau of 
Standards, Washington, D. C. 


Central Ohio 
Chairman: W. C. Rueckel, Battelle Memorial Inst., 
Columbus, Ohio 
Secretary: G.H. Duncombe, Jr., Battelle Memorial 
Institute, Columbus, Ohio 


Chicago 
President: A.L. Vodicka, Aetna Porcelain Enamel- 
ing Co., Chicago, Ill. 
Secretary: Rexford Newcomb, Jr., Industrial Publi- 
cations, Inc., Chicago, Ill. 


Michigan-Northwestern Ohio 
Chairman: Karl Schwartzwalder, A C Spark Plug 
Co., Flint, Mich. 
Secretary: R. O. Lane, Macklin Co., Jackson 
Mich. 


Northern California 
Chairman: A. S. Adcock, American Radiator & 
Standard Sanitary Co., Richmond, Calif. 
Secretary: G. A. Page, Stockton Fire Brick Co., 
Pittsburg, Calif. 
Pacific-Northwest 
President: F. G. Burrows, Chehalis Brick & Tile Co., 
Chehalis, Wash. 
Secretary: Hewitt Wilson, Univ. of Washington, 
Seattle, Wash. 


Pittsburgh 
Chairman: Ernest Hommel, O. Hommel Co., 
Pittsburgh, Pa. 
Secretary: C. L. Thompson, Harbison-Walker Re- 
fractories Co., Pittsburgh, Pa. 


Southern California 
Chairman: H. R. Goodrich, Gladding, McBean & 
Co., Los Angeles, Calif. 
Secretary: J.G. Stewart, Braun Corp., Los Angeles, 
Calif. 
St. Louis 
Chairman: H. M. Tostlebe, General Refractories 
Co., Clayton, Mo. 
Secretary: P. G. Herold, Missouri School of Mines, 
Rolla, Mo. 


COMMITTEE ON PUBLICATIONS 

Chairman: J. D. Sullivan, Battelle Memorial Institute, 

Columbus, Ohio 
E. deF. Curtis, Conestoga Pottery, Wayne, Pa. 
E. E. Marbaker, Mellon Institute, Pittsburgh, Pa. 
W. W. Winship, Thermal Syndicate, New York, N. Y. 
R. C. Purdy, 2525 North High St., Columbus, Ohio 
Editorial and Advertising Offices: 

The American Ceramic Society, 2525 North High 

Street, Columbus, Ohio 
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THE OFFICIAL SOCIETY KEY 


The Society Key is an attractive piece of jewelry in 
yellow gold with blue enamel. The size of the key is 
about 114 inches by 34 of an inch. 


The key is available with the inscriptions of “Member,” 
“Fellow,” or “Student.” 


The price of the gold-filled key is $3.25 and the solid 
gold key may be purchased for $6.50. 


ADDRESS ALL ORDERS TO THE 


AMERICAN CERAMIC SOCIETY 


2525 N. HIGH ST. COLUMBUS, OHIO 
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et the engineering 


experience of the 
Simplex Organization 
help you step up to 


better quality glassware. 


FRAZIER-SIMPLEX, INC. 


436 EAST BEAL! ST., WASHINGTON, Ae 
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DE VILBISS 


The world’s most complete 
i t 
line of spray equipmen 
includes: 


Spray finishing equipment 
Automatic coating machines 
Spray booths and 
fans for vapor am 
dust elimination 
Tanks for spray materials 
Air regulators, cleaners 
and dusters 
Air compressors 
Respirators 
Hose and hose connections 


te 
For one item or comple 
system 


Call DeVilbiss 


DE VILBISS 


Bulletin of the 


// 


PERFORMANCE 
IN LOWERING PRODUCT-FINISHING COSTS 
IN RAISING PRODUCT-FINISHING QUALITY 


@ In “dressing-up” products and “dressing-down” costs 
DeVilbiss Equipment gets results—like magic. 


No sleight-of-hand performance has produced these advan- 
tages. It's simply this. DeVilbiss’ 50 years of spray engineering 
experience has developed the most efficient and economical 
equipment for every phase of the complete product finishing 
operation. With years of quality manufacturing behind it 
DeVilbiss knows how to build for long and profitable service. 


Get the facts about the cost-reducing, quality-improving per- 
formance of DeVilbiss Spray Equipment for the ceramic 
industry, on products of all sizes and shapes, in hundreds of 
different production set-ups. They are a reliable indication of 
what DeVilbiss Product Finishing Equipment can do for you. 


The DeVilbiss Company, Toledo, Ohio 
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SPRAY SYSTEMS 


American Ceramic Society 


LAREFIELD MEPHELIME SYENITt 


“It’s Hungry for Silica” 


Plant of American Nepheline Co., Rochester, N. Y. 


LAHEFIELD SYENITE Is used 


@ In Glass for: @ In Whiteware for: 


Reduced firing temperature 
Longer vitrification range 
Lower absorption 
Resistance to crazing 
Stronger body 


Reduced alumina cost 
Improved color 

Lower melting temperature 
Longer refractory life 
Increased production 


@ In Enamel for: 


Lower smelting temperature 
Improved adherence 
Reduced raw material cost 
More brilliance 
Reduced costs plus a more salable product justifies the use 


of Lakefield Nepheline Syenite in your operations. Our 
engineering staff is at your service. 


Great Lakes Foundry Sand Co. 


Ceramic Division 
United Artists Building Detroit, Mich. 
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YOUR MIXING PROBLEMS 


are different! 
Therefore you need specially designed 
glass batch, enamel frits, and refrac- 


tory mixers. 


Standard mixers mean standard results. It 
takes super-mixers by RANSOME to give you 
the edge on competion. Write for the facts. 
INDUSTRIAL DIVISION 


RANSOME 
CONCRETE MACHINERY CO. 
DUNELLEN, NEW JERSEY 


Since 1850 SPECIALIZE 
SA MIXERS 


SPECIAL EQUIPMENT 
HYDRAULIC or MECHANICAL 


You’lkfind Denison installations in leading ceramic 
plants throughout the country . . . and there’s a 
reason! 


Working closely for many years with large and 
small firms in every branch of the ceramic industry, 
Denison is unusually well equipped to handle pro- 
duction-equipment or movement-control problems, 
whether they involve hydraulic or mechanical 
machinery. They'll work with you, in whatever 
way you prefer, to design and build equipment 
that will do a better job the best way—and with the 
greatest economy. 


Whether you require a single new valve for a 
hydraulic pump, a unit of special machinery, or a 
complete new movement-control set-up, call on 
Denison . .. or write them about any plans on 
which you wish to begin working. You'll get the 
results you want! 


ENGINEERING 
CHESTNUT & WATER STREETS 
COLUMBUS OHIO 


WANTED TO BUY OUT-OF-PRINT 


Journals of 
The American Ceramic Society 


June, 1922, Part II 


1923 Yearbook 1933. January 
1924 February February 
1934 January Bulletin January Journal 
February Journal March Bulletin 
April Bulletin 


1938 April Bulletin, June Bulletin 


THE AMERICAN CERAMIC SOCIETY 
2525 North High Street Columbus, Ohio 


Tunnel, Truck and Humidity Dryers 


for— Dry Pressed Electrical Porcelain 

High Voltage Electrical Porcelain 

Sanitary Porcelain 

Floor and Wall Tile 

Abrasive Wheels 

Glass Pots and Blocks 

Refractory Bricks and Shapes 

Also Stove Rooms and Mangles for 
General Dinnerware 


PROCTOR & SCHWARTZ, INC. 


The Largest Builders of Drying Machinery for Industry 
Seventh Street & Tabor Road, Philadelphia, Pa. 


TRUE 
WYOMING BENTONITE 


(Colloidal Clay) 


An ideal medium of high absorption 
properties, used to increase plasticity 
of low plastic or non-plastic minerals 
or clays—also excellent for use in pre- 
paring suspensions, emulsions and for 
the addition of bond. 


The use of our Bentonite is licensed 
under the Kraus Patents 


THE WYODAK CHEMICAL COMPANY 
Miners and Shippers 


4600 E. 71st St. Cleveland, Ohio 


Branches: New York—Detroit—Chicago 
Los Angeles—Richmond—St Louis—Milwaukee 
Portland—San Francisco 
Mines: Upton, Wyo. 


European Concessionaires: 
The District Chemical Co., 
52-54 Leadenhall St., E. C. 3, London, England 
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CLAYS | 


English China and Ball 


for 


HEATING ELEMENTS 
| CERAMIC BODIES 
SAGGER USES 


Ceramic Specialties Include 


Whiting : Paris White : Magnesite 
Cornwall Stone : Barium Carbonate 
Zinc Oxide : Enameling Clays : Etc. 


HAMMILL & GILLESPIE, INC. | 
Importers since 1848 

225 Broadway New York 


Bethlehem Products 
for the Ceramic Industry 


88-80 CASTINGS 


to save maintenance on grinding equipment 


BETHLEHEM ABRASIVE-RESISTING 
PLATES 


for chutes, hoppers, dump-car bottoms 
BETHLEHEM TOOL STEEL 
for dry press and repress liners 
BETH-CO-LOY SHEETS 
for long-lasting roofing and siding 


WIRE ROPE 


for all excavating and material-handling 
equipment 


Also—Light Rails, Steel Ties and 
Track Equipment, Steel Pipe 


BETHLEHEM STEEL COMPANY 


General Offices Bethlehem, Pa. 


B & L RING TEST MICROSCOPE 
TO COMPLETE YOUR INSPECTION 


PROCESSES 

AWW Bs 

Many glass manufacturers depend upon a B & L Ring 
Test Microscope as a means of increasing the value of in- 
spection. “Cordy” conditions, often a source of trouble, 
that do not show up under routine Polariscope examina- 
tion, are clearly revealed under the Ring Test Microscope. 
Sections up to one inch in height may be examined under 
the B & L Ring Test Microscope which is specially con- 
structed and fitted for this type of work. Through the 
addition of available accessories it may also be used for 
many other purposes in the glass plant. 

Write for complete details to Bausch & Lomb Optical Co., 
654 St. Paul Street, Rochester, New York. 


BAUSCH_& LOMB 


FOR YOUR GLASSES INSIST ON Bat 
ORTHOGON LENSES AND 6 41 FRAMES... 


... WE MAKE OUR OWN GLASS TO 
INSURE STANDARDIZED PRODUCTION 
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In a Modern 
Enameling Plant 


ALUNDUM MUFFLES 


ATER softeners (illustrated), refrigerator 

parts, steel sinks, stove parts and signs, 
are some of the principal kinds of work enam- 
eled in this large mid-west plant. In the Ferro 
box-type furnaces and the Ferro Junior Con- 
tinuous Furnace they like the performance of 
the Alundum muffles, side-walls and V-bot- 
toms—the long life and low maintenance cost— 
the high heat conductivity and chemical sta- 
bility of these Norton Refractories. 


NORTON 


NORTON COMPANY 


ter Mass 


REFRACTORIES | 
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The Best West of the Rochies 


POTTERY CLAYS 


English and American 


e CERAMIC COLORS 


Blythe Colour Works, Ltd. 


@ SLABS...SETTERS...SAGGERS 


Newcastle Refractories Co. 


© STANDARD PYROMETRIC CONES 


Edward Orton, Jr., Ceramic Foundation 


© FRANTZ FERROFILTERS 


ELWYUN MAXSON 
112 W. 9TH ST. Cornamic Meterials LOS ANGELES 


PRODUCTS 
of Proven Merit EXTREME PURITY 


CONSTANT UNIFORMITY 
HERE is satisfaction in knowing CONTROLLED pH VALUE 


that the colors you buy for your 
products are of finest quality and con- 
sistently dependable. 
When you buy Vitro Colors, Opacifiers 
and Chemicals you buy products of 
merit. 


+ + + 


Opacifiers and Oxides for Enamels WHITE LEAD 


Acid and Sulphide Resisting Glass Colors 
Modern Glaze Stains and Overglazes 


Chemicals for Ceramic Use Write for technical data 
THE VITRO MFG. CO. INTERNATIONAL SMELTING 
Corliss Station, Pittsburgh, Pa. and REFINING COMPANY 


San Francisco 
PRODUCTS 
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“CONTROLLED MIXING” 


of ceramic bodies 
by mulling in the 


SIMPSON 
INTENSIVE MIXER 


Progressive plants in all branches of the 
ceramic and refractory industries are se- 
curing important advantages and major 
production economies with inexpensive, 
flexible and closely controlled proce- 
dures in the preparation of their materials 
for forming. 

It will pay you to investigate “controlled 
mixing” for your products, with the genu- 
ine muller-type Simpson Intensive Mixer 
recommended for this work. 


Be sure to see our operating exhibit 
at the Chicago Meeting, April 
17-21. Room 507A, Hotel Stevens. 
You are cordially invited. 


Laboratory size Simpson Intensive Mixer, equipped with removable crib, cross- 
head and mullers. The standard machine for test and control work on ceramic 
and refractory materials. 


Manufactured by 


NATIONAL ENGINEERING COMPANY 


549 W. Washington Blvd., Chicago, Illinois, U.S. A. 


Manufecturers and Seling ty ents for Continental European Counvies -The George Fischer Steel & Iron Works, Schaffhausen, Switzerland 
For the British Possessions, Excluding Canada and Australia—August’s Limit ted, Halifax, England 
For Canada—Dominion Engineering Co., Ltd. Montreal, Canada. For Australia and New Zealand—Gibson Battle & Co., Pty., Ltd., Sydney, Australia 


MONTGOMERY PORCELAIN 


SPECIALIZING IN 


Sole Agents 


Primary Protection Tubes for 
JUN G & C Oo all makes of Pyrometers 
MONTGOMERY 
(N) 
STAR STENCIL WORKS YROMETER TUBES 


or all kinds of decorative wor MULLITE 
Best Materials Workmanship % REFRACTORY PORCELAIN 


MONTGOMERY PORCELAIN PRODUCTS CO. 
2470 WASHINGTON BLVD. - BALTIMORE, MD. FRANKLIN OHIO 
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CLAYS 


BALL CLAY 


WAD CLAY 
SAGGER CLAY 
COMPLETE SAGGER CLAY MIXES 


See us at the Meeting in Chicago 


Kentueky Clay Mining Co. 


Incorporated 


MAYFIELD. KENTUCKY 


| 
DEPEKDan 
ND 

IN WINTER™ 
| pEPENDABLE 
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OR BATT 


Tunnel kiln car of a large, outstanding porcelain 
manufacturer using Electro batts 15" square, %% 
thick, and Electro Shelf-Posts 30” high, 114" thick. 


—— batt life is now assured by using 
Electro’s new silicon carbide Shelf-Posts in 
your kiln car construction . .. Electro Shelf- 
Posts support the batts—they do not rest on 
them. Each batt serves only as a tray for the 
ware it holds. Being thus individually remova- 
ble, any batt can be easily drawn out. from 
middle or bottom, without disturbing the rest 


Originated, engineered 


and manufactured by 


Electro Refractories and 


Alloys Corporation 


PATENT APPLIED 


of the car setting... This floating construction 
eliminates the most common cause of batt 
cracking — uneven distribution of weight — and 
therefore quickly pays for itself by greatly re- 
ducing replacement costs... Send us your 
specifications and you'll promptly receive com- 
plete data on the new Electro Shelf-Post with 


estimate. 


ELECTRO REFRACTORIES AND ALLOYS CORPORATION 


ANDREW S BUILDING BUFFALO, NEW @ & 


x 
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arpince Liprary 


Examine it with your problems and requirements in Mind! 


Metal Reclamation—Bulletin No. 8: 
Gives methods of recovering losses in 
precious metals at a profit. 


Hardinge Conical Mills—Bulletin No. 13C: 
Conical Ball and Pebble Mills and their 
application to the field of grinding and pul- 
verizing. 


Ruggles-Coles Dryers—Bulletin No. 
16B: A complete 36-page exposition of 
drying by indirect and direct heat, steam 
and special types. 


Fine Grinding with Tube Mills—Bulle- 
tin No. 18: Pamphlet describing results 
accomplished by employing the Hardinge 


Tube Mill. 


Hardinge Batch Mills—Bulletin No. 19A: 
The value and utility of Hardinge Batch 
Mills in grinding and mixing. 


Hardinge Material Distributors—Bulletin 
No. 22: The Hardinge Distributor and 
its method of distributing feeds to screens 
and other flat surfaces. 


“Keystone” Lime Kilns—Bulletin No. 23: 
Principles of limeburning, design of 

Keystone” Lime Kilns, and a discussion 
on Hydrated Lime. 


Operation Notes—Bulletin No. 24A: 
Ball Mill experiences over a period of 
years in a 30-page booklet. 

Hardinge Clarifiers—Bulletin No. 38: 
For sewage treatment, water purification 
and industrial waste treatment. 


Hardinge Conical Rod Mill—Bulletin No. 
25A: Advantages of Conical Rod Mills 
explained, together with many field uses. 


Take advantage of it. 


New York, 122 East 42nd Street 


Chicago, 205 West Wacker Drive 
Denver, 817 Seventeenth Street 


Hardinge Sand Filter, Clarifier & Super 
Thickener—Bulletin No. 30A: Present- 
ing a description, operating principles, 
capacities, and operating data of this 
equipment. 


Hardinge Spiral Thickener & Clarifier 
Bulletin No. 31B: Thickeners and Clari- 
fiers for thickening and clarifying in the 
metallurgical and industrial fields. 


Hardinge Diaphragm Pumps—Bulletin 
No. 32: Pumping of fluid mixture of 
liquids and solids fully described. 


Hardinge Feeders—Bulletin 33C: A folder 
featuring the Constant Weight Feeder, 
feeding by weight and not by volume. 


Hardinge Sanitation Equipment—Bul- 
letin No. 35A: For the sewage treatment 
and disposal field. 


Hardinge Sewage Sludge Digestion Equip- 
ment—Bulletin No. 36: Hardinge Di- 
gesters for the control of sludge and sew- 
age at a savings in cost of materials em- 
ployed. 


Hardinge Conical Scrubber—Bulletin No. 
37: For serubbing and cleaning of 
gravel and stone at high speeds with 
very low wear. 


Hardinge Counter Current Classifier— 
Bulletin No. 39A: Wet Classification 
thoroughly treated, with many diagrams 
and illustrations. 


Hardinge Operating Data—Bulletin No. 
41: Grinding & Pulverizing; Scrubbing 
& Washing; Classifying & Separating; 
Thickening & Clarifying; Feeding & 
Weighing; Drying & Calcining. 


Write for Bulletins you need 


AR DINGE 


COMPANY, INCORPORATED — YORK, PENNSYLVANIA 


San Francisco, 501 Howard Street 


— 


“CERAMIC " COLORS For Satisfaction in Production 


For Enamels:—Colors and Oxides; Smelter Oxides; Graining, Printing, Banding, 
and Screening Colors. 

For Pottery :—Glaze and Body Stains; Underglaze and Overglaze Colors for Banding, 
Spraying, and Screening; Fritted Glazes and Fluxes. 

For Glass:—Enamels; Vitrifiable Colors for Banding, Spraying, and Screening; Print- 
ing Colors; Fluxes; Batch Colors. 

Decorating Supplies:—Printing Tissue; Screening Oils, French Fat Oil, Oil of 
Copaiba, Balsam Fir, Damar Varnish; Brushes; Knives and Spatulas; Grinding Mills. 


Aluminum Hydrate Chrome Oxide, Green Nickel Oxide, Black Sodium Antimonate 
“2, Ammonium Carbonate Clay, Vallendar Nickel Oxide, Gray Sodium Bichromate 
4y Antimony Oxide Cobalt Oxide, Black Nickel Sulphate Sodium Silicate 
Antimony, Black Needle = Cobalt Sulphate Potassium Bichromate Sodium Silico Fluoride 
Barium Carbonate Copper Oxides 
Cadmium Carbonate Kryolith itanium Oxide 
G Cadmium Oxide Lead Chromate Rutile, Powdered Uranium Oxide, Orange 
Cadmium Sulphide Magnesium Carbonate Selenium Uranium Oxide, Yellow 
Calcspar Manganese Dioxide Sodium Aluminate Zirconium Oxide 
aa CERAMIC COLOR & CHEMICAL MFG. CO., NEW BRIGHTON, PENNA. 


ORTON STANDARD 
HARTFORD-EMPIRE COMPANY PYROMETRIC CONES 
HARTFORD, CONN. 


For Forty-Three Years 
The American Standard for 


Control of Ceramic Heat Treatment 


THE EDWARD ORTON, JR., 
Engineers and Licensors CERAMIC FOUNDATION 


FEEDERS FORMING MACHINES CONVEYORS George A. Bole, D.Sc., Manager 


STACKERS LEHRS 
Laboratories & Office 


1445 Summit Street—Columbus, Ohio 
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FOR 
HIGH GRADE 
Ce 
BALL-SAGGER-ENAMEL 


CLA YS 


AIR-FLOATED 
SHREDDED 
LUMP 
CONSULT 
OLD HICKORY CLAY CO. 
Twenty Years’ Dependable Service 


PADUCAH, KENTUCKY 


Mines: Hickory, Kentucky 


JOURNAL OF THE SOCIETY 
OF GLASS TECHNOLOGY 


A bimonthly Journal containing the 
original papers communicated to the 
Society together with abstracts of other 
papers covering the whole field of glass 


technology. 


Membership of the Society is open 
to all persons, or associations of persons, 


interested in glass. 
Orders and enquiries should be addressed to— 


The Secretary, 

Society of Glass Technology, 

The University, 

Elmfield,” Northumberland Road, 
SHEFFIELD, 10, England. 


ALL “PLANT-TESTED” 


PORCELFRIT 


IS “LAB-TESTED” 


In producing Ing-Rich PORCELFRIT, 
our Plant and our Laboratory work 
hand-in-glove! Laboratory development 
of formulas and testing of materials come 
first, naturally. But right along with this 
chemical and physical control goes the 


practical judgment gained in our vast job 
enameling and PORCELIRON Table 
Top manufacturing operations. When 
you specify ‘Plant-Tested’” PORCEL- 


FRIT you get frit at its finest, backed 
by the pioneer of the industry ... 


ING-RICH. 


INGRAM-RICHARDSON MFG. 
CO. OF INDIANA, INC. 
FRANKFORT, INDIANA 
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TAM Opacifiers are irreducible at 
enameling temperatures, since their 
major constituent (ZrO2) is the low- 
est oxide of Zirconium. The forma- 
tion of black specks cannot result 
because ZrO2 cannot be reduced to 
metallic globules. 

TAM Opacifiers are uniform in qual- 


TAM Zirconium Oxide compounds 
have brought a new meaning to opac- 
ification! Going far beyond the pri- 
mary job of opacification, TAM 
Opacifiers give to vitreous enamels a 2 eo 
combination of quality, wearability Qe? 
and beauty so advantageous in to- 
day’s competitive markets. And this 


at a fraction of the cost of many opacifiers. 

TAM Opacifiers give ultra-opacity, uniform 
coverage. Their high refractive index produces 
in the cover coat a brilliance of whiteness or 
color value. So effective is this coverage that on 
cast iron work the ground coat may be elimi- 
nated, and on many other types of work, only a 
simple ground coat is necessary. 

TAM Opacifiers reduce chippage from impact 
or thermal shock. This results from the high 
tensile strength imparted to the enamel, and its 
resistance to flexure. 


ZIRCONIUM §y TITANIUM 
PRODUCTS 


THE TITANIUM ALLOY 


MANUFACTURING COMPANY 


GENERAL OFFICES AND WORKS: NIAGARA FALLS, N. Y., U. S. A. 


ity and in price. Once standardized upon as 
your mill addition opacifier, a TAM Opacifier 
enables you to predict results—and costs—even 
in the face of varying plant conditions. 

TAM Opacifiers include TAM Opax, TAM 
Hy-Opax, TAM Treopax, TAM Ambrox and 
TAM Eclipsite. We suggest you call in a TAM 
representative, backed by practical experience 
and TAM research facilities, to talk over TAM 
quality and economy. This involves no obliga- 


tion on your part, of course. 


EXECUTIVE OFFICES: 


11) BROADWAY, NEW YORK CITY 


Representatives for the Pacific Coast States 
L. H. 8 he r 


Los Angeles, San Francisco, Portiand, Seattie 


Representatives for Europe 
Union Oxide & Chemical Co., Ltd. 


Plantation House, Fenchurch St. 
London, E. C., England 
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KENTUCKY-TENNESSEE CLAY COMPANY 


MAYFIELD, KENTUCKY PARIS, TENNESSEE 
ALLIANCE, OHIO 


BALL CLAYS 


Lump Form Disintegrated Air-Floated 


Kentucky Old Mine #4 
Tennessee #5 Ball 
Kentucky 412 Ball 
Tennessee #9 Ball 


Kentucky Special Ball 
SAGGER CLAYS—COMPLETE MIXES—WAD CLAYS—PLASTIC FIRE CLAYS 


Data and samples on request 


THE HOUSE OF HOMMEL 
SUPPLIERS OF ALL CERAMIC NEEDS 


FOR CLAY FILTRATION 


use 


Quality METAKLOTH 


F R | T S (green) 
jThe oldest and best cupra-ammonium finish for 


C O L O R S POTTERY FILTER FABRICS. 
CH EM | CALS This finish gives the fabric a smooth, lustrous, 


metallic surface—no fibres to catch and break the 

Stocked for clay cake as it comes away in one perfect piece— 
IMMEDIATE filters better and faster than untreated cloths—re- 
SHIPMENT quires fewer washings and is easier to keep clean— 
more continuous operation of your press—lower 
labor costs and a larger and better product with the 
THE same machinery. 


O. HOMMEL CoO. The fabric is mildew proofed—has an increased 


tensile strength—has a longer useful life. 


Quality First - Since 1891 


209 Fourth Avenue Pittsburgh, Pa. This means larger profits for you. 


LET OTHERS IMITATE -:- WE ORIGINATE Consult your bag manufacturer or write to, 


Pacific Coast Agents 


L. H. BUTCHER CO. Metakloth Company, Lodi, N. J. 


Los Angeles - Salt Lake City - San Francisco - Portland - Seattle 


ry 
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Ceramic Service? 
We Give It 


We Manufacture— 


Pins—all shapes and lengths 
Stilts 

Thimbles 

Spurs 

Saggers 

Crucibles 

Tile for Decorating Kilns 


THE POTTERS SUPPLY COMPANY 


EAST LIVERPOOL, OHIO 


We Sell— 
Ball Clays—Kentucky 
Sagger Clays—Kentucky 
Ground Fire Clay—Ohio, 

Pennsylvania 

Bitstone—all sizes 
Fire Brick 
Imported Paris White 
Domestic Whiting 
Georgia Kaolin 
Modeling Clay 


EYE, NOSE, THROAT 


AND 


LUNG PROTECTION 


WILLSON 


No. 750 is one of 8 Government Approved Res- 


pirators and 22 other types manufactured by 
Willson Products, Inc. It was designed’ by the 
Willson Industrial Hygiene Laboratory to meet spe- 
cific hazards, common to the ceramic industry, with 
maximum comfort and protection. Unusual features 
include the Inexpensive Throw-Away Filters and the 
unique shape of the molded rubber face piece 
which fits under the chin and obtains an air-tight 
seal with little headband tension. All parts of this 


mask are easily and economically replaceable. 


Consult your nearest Willson Safety Service Rep- 


resentative for details on the complete Willson Line. 


DOUBLE t 


PRODUCTS INCORPORATED 


REA ING, PA..U.S.A. Estoblished (570 


=THE SIMPLIFIED=— 


YOU eannot afford 
NOT to own one! 


BECAUSE it eliminates gues8work, waste 
and spoilage—it pays_for itself quickly. 
PYRO isa SELF-CONTAINED, 
DIRECT READING, STURDY UNIT 
made to stand rough use but it is abso- 
lutely accurate and dependable. 

Unique construction enables operator to 
rapidly determine temperature even on 
minute spots, fast moving objects or the 
' smallest streams; no correction charts to 
, consult, no accessories, no upkeep. 

New concentrated test mark and ease of 
operation permit unusually close and 
rapid temperature determinations. PYRO 
is standard equipment with the leading 
plants in your industry. 

Stock Ranges 1400° to 5500°F. 


PYRO RADIATION PYROMETER 


The ideal instrument for Funace, Kiln or 
Steel tre ating, ete. Gives actual heat of 
material aside from furnace temperature. 
Does not require a_skilled operator— 
strictly automatic. Eliminates personal 
errors. Always ready to tell within a few 
seconds any short-comings in your equip- 
ment. Stock Ranges 1000° to 3600°F. 


THE PYROMETER co. 
W YORK, N. Y. 


105-109 Lafayette Street 


= PYRO opticat prrometer 
| 
am 
| 
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| 


UP GO SALES 


New du Pont STALNS 


UP GO SALES when you put in your line, glassware utilizing the new 
DuPont Stains. At low cost two- and three-tone effects can be produced which 


will win immediate consumer approval and acceptance. 

DuPont transparent colorful Stains are easily applied with spray or brush. 
And they go a long way ...asmall amount decorates a large amount of glass- 
ware. They are available in a complete range from delicate pastels to deep tones. 

With DuPont Stains you can produce the type of articles that should gain 
quick sales because of their quality appeal, moderate cost and ability to retain 
their beautiful colorful gloss under severe usage. 

Our Ceramic Service Division will gladly cooperate in the specific application 
of these colors or other DuPont pre-tested materials. Just write or call our 


nearest District Office. 
DU PONT COLORS, DECORATIONS AND MATERIALS 


Precious Metal Decorations e Glass Colors, Acid- and Alkali-Resistant 
Body, Slip and Glaze Stains ¢ Color Oxides © Tin Oxide ¢ Raw Materials 


Plan to visit the DuPont exhibits at the GOLDEN GATE INTERNATIONAL 
EXPOSITION in San Francisco and at the NEW YORK WORLD’S FAIR 


E. I. pu PONT pE NEMOURS & COMPANY, INC. 
The R. & H. Chemicals Department 
Ceramic Division 
Wilmington, Delaware 
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For Closer Particle Size Control in Ceramic Bodies 


See the EXOLON 


MULTI-FORM GRADER 


Designed originally to provide the close sizing de- 
manded in the abrasive industry, the Exolon Grader 
brings the same advantages of fast, accurate grading 
to all producers of dry, granular ceramic raw materials, 
from 4 to 250 mesh. It’s more than a screen; it’s a 
grading machine, and it does a real job of grading, 
without blinding or bunching, and with unusual econ- 
omy of space, power and upkeep. 


See us at the American Ceramic Society Meeting, 
Stevens Hotel, Room 556, Chicago, April 16-22. 


1 Above. Standard Four-Deck | 
Exolon Multi-Form Grader. THE EXOLON COMPANY, BLASDELL, N. Y. 


HIGH 


Also EEXOLON Macnetic SEPARATORS 


All Types of Circular and Straight Tunnel Kiins 


SWINDELL-DRESSLER CORPORATION 


Post Office Box 18838 Pittsburgh, Pa. 
Lehrs and Enameling Furnaces, Electric and Gas Fired 


Full Details Furnished on Request 


McDANEL REFRACTORY PORCELAIN COMPANY 
Manufacturers of 
PORCELAIN TUBES PROTECTION TUBES 


INSULATING TUBING and BEADS 
BEAVER FALLS PENNSYLVANIA 


THREE ELEPHANT 


7m BORAX 


AND BORIC ACID 


GUARANTEED OVER 99.5% PURE 
AMERICAN POTASH & CHEMICAL CORPORATION 


70 Pine Street, New York 


REG. U.S. PAT. OFF. 


i 
| 
| 


American Ceramic Society 


Guaranteed 


BORAX 


99144%-100% Pure 


BORIC ACID 


Select the Brand which has back of it years of successful use 
by experienced Ceramists 


Pacific Coast Borax Co., New York 


Chicago 


Los Angeles 


BACK 


NUMBERS 


JOURNAL OF AMERICAN CERAMIC SOCIETY 
AND ALL IMPORTANT MAGAZINES FROM THE WORLD OVER 


We furnish single copies, volumes and sets or photostat reproductions of specific 
sections, reasonably and promptly 


WRITE, PHONE OR WIRE PERIODICALS DEPARTMENT 


THE H. W. WILSON COMPANY 


950 University Avenue, New York 


THE MARK OF QUALITY 


THE PORCELAIN ENAMEL & MFG. CO. 
PEMCO and EASTERN AVES., BALTIMORE, MD. 


THE SHARP-SCHURTZ 


COMPANY 


CHEMISTS FOR THE CERAMIC INDUSTRY 


WeE HAVE FULLY EQUIPPED LABORATORIES AT 


LANCASTER, OHIO U.S.A. 


EMERSON P.. POSTE 


CONSULTING CHEMICAL ENGINEER 


ANALYSES: CERAMIC RaW MarTERIALS AND PRODUCTS. 
FUELS. IRON AND STEEL, ETC 


SPECIAL INVESTIGATIONS: PHYSICAL AND CHEMI- 
CAL TESTS ON ENAMEL, ETC. 


309 McCALLIE AVE.. 
CHATTANOOGA, TENN 


JOHN P. DALTON 


Technical Ceramics 


SPECIAL INVESTIGATIONS 
RESEARCH 


121 WARD PKWY KANSAS CITY, MO. 


We 
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FOR THE 


CERAMIC 
INDUSTRY . . . 


BETTER SERVICE WITH 


P. B. SILLIMANITE 


KILN FURNITURE— 
Plates or Bats Posts Saggers 


SAGGER PATCH CEMENTS PLASTICS 


P. B. SILLIMANITE Plates do not crawl dur- 
ing use, nor are they affected by reduc- 
ing kiln atmospheres. 


P. B. SILLIMANITE does not spit on the 
glazed ware, causing loss. 


P. B. SILLIMANITE Air-Setting Cement, ap- 
plied to silicon carbide slabs, will reduce 
its spitting tendency, permitting higher 
percentage of quality ware. 


P. B. SILLIMANITE is used in— 
Tunnel Kilns Frit Smelters 
Enameling Furnaces Glass Tanks 
Feeder Parts (Glass Machines) 


If you are interested in longer life, lower losses 
and reduced maintenance, our engineers will 
be glad to show you how P. B. SILLIMANITE 
can be used to advantage in your plant. 


NN 
TAYLOR 


| B 
SILLIMANITE 


THE CHAS. TAYLOR SONS COMPANY 


Manufacturers of P. B. Sillimanite and Fire Clay Refractories 


CINCINNATI, OHIO 


SALES OFFICES iN PRINCIPAL CITIES 


Your guarantee of satisfactory service 
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H. C. SPINKS CLAY COMPANY 
Miners and Shippers of 
BALL, SAGGER AND WAD CLAY 
NEWPORT, KY. 


Crossing Nevada 
March 17, 1939 


Mr. Pete Potter 
Comfortable Sanitary Pottery Mfg. Co. 
Pottsville, Ohio 


Dear Pete: 


Here’s to our great country and our prosperous and progressive ceramic industry 
from Coast to Coast! 


The San Francisco Fair is very interesting and well worth the trip. 


The Ceramic exhibit there is one of the features, and I know the operating pottery 
at the New York Fair will be one of the main attractions. 


Any time you lose faith in the U. S. A. take a trip south from Los Angeles through 
the Imperial Valley and into Mexico. On the Mexican side, in the richest valley 
in the world, there is no prosperity or progress. But things are booming on our side 


of the line. 


California consumes about 50‘; of the rural electricity in the United States, and it 
is a good bet that, like the souvenir plates and the sanitary fixtures at the San 
Francisco Fair, a good percentage of the electrical porcelain in California contains 


SPINKS BALL CLAY. 
See you at the A. C. S. Meeting in Chicago. 


Sincerely, 


General Manager 


H. C. SPINKS CLAY COMPANY 


SBA 


| 
METAL & THERMIT CORPORATION, 120 BROADWAY, NEW YORK, N. Y. . 


